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Abstract
The prevalence of chronic leg ulcers, and the primary health care utilisation 
patterns of those affected, have been investigated in older people living in the 
community. The condition has a low prevalence, but major health costs are associated 
with frequent home nursing visits. The high frequency of encounters with community 
nurses is related to the lengthy healing times, the inability o f the sufferers to perform the 
required health behaviours, and the high recurrence of ulceration experienced by leg 
ulcer sufferers. Physiological, therapeutic and psychosocial aspects of this illness 
experience, have been studied in a predictive model of leg ulcer healing applicable to the 
major causes of leg ulcers— venous and arterial disease.
Prevalence and general practitioner (GP) utilisation were explored in two studies. 
An estimate was made of the prevalence of chronic leg ulcers in a cross-sectional random 
sample of non-institutionalised older people in Sydney (N = 1,050). An analysis of 
52,431 GP encounters in persons over 60 years, with 548 for leg ulcers, provided further 
data on the disease distribution, encounter frequencies, and associated health problems. 
The prevalence estimates are compatible with estimates o f 1% in the over 60 age group 
found in Swedish and Northern American studies; GP encounter frequency was also 1%. 
An increased frequency of GP encounters for leg ulcers was seen in persons over 70 
years of age. Those with leg ulcers in this age group experience a relatively high 
prevalence of co-existing venous and arterial disease. Age-adjusted gender ratios 
demonstrate slightly higher prevalence in females than males (1.25.1). Other associated 
health problems were hypertension, diabetes mellitus, heart failure, and arthritis. The 
overall prevalence was low, with most o f the client referrals by GPs being to home 
nursing services. In 1992, leg ulcers represented 10% (90,374) o f all district nursing 
visits in Melbourne by the Royal District Nursing Service. This high frequency of 
nursing visits reflects the lengthy healing time of leg ulcers.
A healing model was developed and applied to a case-series o f home nursing 
recipients (N = 156) with ulcers o f venous and/or arterial disease origin, incorporating 
aspects o f the health beliefs and support o f their associated nurses (N = 120). Healing, 
or area change measured by stereophotogrammetry (topographical mapping techniques), 
was assessed over a one month period. This model was applied to clients with venous, 
venous-arterial and all diseases. For venous disease, physiological, therapeutic and 
psychosocial determinants explained 53 percent of the variance in the healing rate within 
this group (p = .0004). A reduced model, which included variables significant at the .05 
level and deleted highly correlated variables (hyperpigmentation and elevation), explained 
40 percent of the variance in the healing rate o f venous subjects (p = .0000, n = 74), 25 
percent of the variance in subjects with venous-arterial disease (only moderate or severe
liposclerosis and higher wound status scores) {p = .0000, n = 49), and 24 percent of the 
variance in all subjects (p = .0000, n = 131).
Moderate and severe liposclerosis (hardening and induration of the skin), increased 
pain when mobilising and increased hours with limbs horizontal to the torso, were 
associated with poorer healing rates. Higher wound status scores were associated with 
more rapid healing rates. Health beliefs and social support were not directly related to 
healing. Interactional and indirect aspects o f health beliefs and social support were 
examined. Nurse and client self-efficacy and illness severity beliefs were related {r = .43, 
r = .30 respectively, n -  109), but response efficacy beliefs were not. Nurses seem to be 
aware o f their client’s abilities to manage their leg ulcers, but do not share common 
beliefs regarding the effectiveness o f various therapies. Also, beliefs in the client's own 
ability, or the nurse’s ability to perform the required health behaviours (as a powerful 
other) while being aware of their [client] own limitations, resulted in beliefs in healing 
being a likely outcome. These beliefs indirectly enhanced healing.
This study represents the first healing model developed from older leg ulcer 
sufferers living in the community. The presence of moderate or severe liposclerotic skin 
changes suggests that long-standing and unchecked venous hypertension is occurring. 
Early identification and management would reduce the incidence, and duration of 
healing, of leg ulcers. Differences in the implementation of therapies, in the community 
compared to clinic studies, emphasised the following concerns: no access to compression 
monitoring equipment resulted in unidentified, inadequate and excessive compression 
being applied; rest without limb elevation was common; care was often focussed upon 
uninfluential therapies such as dressings; and older people frequently found compression 
therapy unacceptable. There is a need for specialist equipment and skills to assist the 
generalist community nurse in the management of leg ulcer care. This research also 
examined the daily limb positioning patterns o f older people living in the community, and 
revealed important clinical and research considerations: the negative impact on healing 
of resting with limbs in a horizontal position; the under-utilisation o f limb elevation; a 
questioning of the appropriateness of compression therapy at standard levels of 40- 
50mmHg (ankle) in immobile older people; the need to respond rapidly to clients’ pain; 
and the omission of limb position assessment from healing models in clinic studies. The 
positive nature o f shared control of health processes, and the use of interaction models of 
client health behaviour when studying health outcomes in older people with chronic 
illness, has been supported. Incongruence between clients’ and health professionals’ 
beliefs about the effectiveness o f specific therapies needs to be carefully considered in 
practice.
Areas for further research include: an exploration of the relationships among 
oedema, limb position, compression, and healing in immobile clients; the determination 
of factors that influence compression tolerance in older people; the effectiveness of limb 
position changes as a therapy; and an examination o f innovative management of venous
hypertension in older people. This comprehensive understanding of leg ulcer healing in 
older people will help nurses to focus upon factors that shorten healing times, and 
subsequently, reduce the illness burden of this health problem upon the community.
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Chapter 1
Introduction
1.1 Background
Being the largest organ in the body, the skin, when unscarred, disease-free and 
flexible, is valued by the society and is an image of good health (Baron, 1983). In 
contrast, chronic leg ulcers, involving varying degrees of tissue loss, are debilitating in 
their persistence, and result in considerable incapacity (Widmer, 1978). European 
studies of leg ulcer prevalence suggest estimates o f 1-5% in persons 65 years or older 
(Andersson, Hansson & Swanbeck, 1993; Henry, 1986). Older people, aged greater 
than 64 years, represent 85% of all leg ulcer sufferers (Nelzen, Bergqvist, Lindhagen, & 
Hallbook, 1991). This condition has a history o f 80-90% recurrence (Dale, Callam, 
Ruckley, Harper & Berry, 1983), with Scottish sufferers likely to have three ulcers over 
a nine year period (Callam, Harper, Dale & Ruckley, 1987). The main causal factors are 
believed to be venous disease and arterial ischaemia (Cornwall, Dore & Lewis, 1986a). 
The magnitude of this problem in the older Australian population is unknown, but 
extrapolation from European estimates (Andersson et al., 1993) would suggest some 
27,000 people (1% of persons older than 60 years from Australian Bureau of Statistics 
(ABS) (1992) 1991 census data) are likely to be affected.
The examination of Egyptian sarcophagi has confirmed that ulceration of the leg 
has been challenging humankind and their healers since as early as 1,500 BC (Haneveld, 
1974). It is suggested that ulceration of the leg was 20-30 times more common in the 
18th and 19th century than today; representing 20% of all in-patient admissions to 
Devon and Exeter Hospitals (1760-1800) (Syme, 1832; Loudon, 1981). In the 18th 
century, this problem affected young labouring males. This pattern has altered with the 
changes in the associated cause— from young working men with nutritional deficiencies 
to older community-living females with vascular disease (Loudon, 1981). The median 
age for modem Scottish leg ulcer sufferers is 74 years for women, and 67 years for men 
(Callam, Ruckley, Harper & Dale 1985). Gender ratios o f females to males are 2 .8- 
2.9:1 (Callam et al., 1985; Hallbook, 1988). With the projected increase in the 
proportion of older persons, and the focus on community-based care for older 
Australians (McCallum, 1990), the impact on primary care resources may need to be 
carefully considered.
Although this is a condition low in prevalence, current health service utilisation and 
costs are substantial. Health professional care mainly occurs in the community— 87%
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community services, 13% hospital care (Callam et al., 1985). Odetunde (1989) stated 
that community nursing services were the main providers of health service for this 
condition, and Allen (1990) states that these services are also the most appropriate. The 
Royal District Nursing Service (RDNS) in Melbourne cares for some 600 persons with 
leg ulcers each month (Bennett et al., 1985). The average length of stay of leg ulcer 
clients (> 60 years) in 1992 was 197 days (RDNS, 1993) suggesting that considerable 
time, and therefore a high number o f service visits, is required for ulcer healing. Eighty- 
three percent of Home and Community Care (HACC) clients aged 65 years or more 
receive home nursing services (Department of Health, Housing and Community Services, 
1992), with these services being a major cost factor in formal agency services for 
community care of dependent elderly (Green & Rayner, 1991). The utilisation of general 
practitioner (GP) services by leg ulcer sufferers has received little attention in Australia.
The diverse and abundant research literature proposing treatments or factors 
affecting leg ulcer healing is bewildering, reflected in anecdotal comments from 
community health nurses (CHNs): ‘there doesn’t appear to be anything that hasn’t been 
tried and worked on someone’1. The medical literature, usually based on hospital or 
clinic experiences, has been concerned with therapies directed toward altering the 
physiological milieu o f healing. The nursing literature, from a community perspective, 
has introduced concerns about the client’s social situation within which healing must 
occur. The percentage of ulcers healed in three months varies between clinic and 
community studies, 78% and 20% respectively (Jopp-McKay, Stacey, Rohr, Baker, 
Thompson & Hoskin, 1991).
In older people, biological factors interacting with psychosocial factors are related 
to health and potentially to healing (Ory & Bond, 1989). But research has not addressed 
the psychosocial issues encapsulated in the following comments from community health 
nurses: ‘how do you continue to be [therapeutically] active when there seems to be such 
little change in this hopeless condition’; ‘dressings and things have nothing to do with it 
[healing], it’s how the patient feels about it’; ‘if the nurse is the only visitor the patient 
has, why would the patient want the ulcer to heal at all’1. The magnitude of healing 
explained by physiological and therapeutic factors in older people residing in the 
community with common ulcer causes has not been investigated, nor have the additional 
effects o f psychosocial factors been studied.
The research described in this thesis seeks to include for the first time, 
physiological, therapeutic and psychosocial factors, in a single explanatory model of leg 
ulcer healing. It is based on the caseload o f community nursing services and developed 
from older people living in the community.
1 Anecdotal statements made during discussions with groups of community health nurses in the 
Australian Capital Territory in April, 1991.
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1.2 Significance
Better understanding of the issues discussed above could produce benefits in health 
costs, health provider consequences, and client health.
The national cost of venous ulcers in Sweden was estimated as $AU36,000,000 in 
1985 (Gjores, 1988). O’Donnell, Browse, Bumand, and Thomas (1977) estimated the 
individual costs o f ulcers related to thrombosis in Boston as $AU57,000 per patient over 
ten years (hospitalisations, clinic and office visits, professional fees). Although inpatients 
make up a minor part of the problem, 795 patients in 1986 were discharged from New 
South Wales hospitals with a diagnosis of varicose ulceration (G. Eckstein, personal 
communication, August, 1988). The average hospital length o f stay was 32.6 days 
compared with an overall patient average length o f stay in acute hospitals of 6.9 days 
(1985) (Mathers & Harvey, 1988).
Approximately 451 hours a week of community health nurse time was spent 
treating 499 patients with chronic leg ulcers in Scotland (Dale, 1984). In the United 
Kingdom, district nurses servicing a population o f 240,000 made 26,000 visits per year 
for leg ulcer management (Lees & Lambert, 1992). This represents costs of 
$AU1,440,000 per 240,000 people. In addition, costs for leg ulcer dressings were 
estimated to be $AU220,000 per year for the Middlesex community of 198,000 
(Cornwall, Dore & Lewis, 1986). Estimates of the proportion of the district nurses’ 
workloads involved in leg ulcer treatment range from 9% to 60% (Lees & Lambert, 
1992).
From an analysis of the relative costs of community care in Australia by the 
Standing Committee on Community Affairs (Department of Health, Housing, Local 
Government, & Community Services, 1993, p.259), home nursing varies from $44 to 
$51 per hour and is the highest average cost per person per week (HACC services) when 
compared to home help, home meals, paramedical services, and home maintenance. In 
1992, 90,374 district nursing visits, representing 10% of all visits, were provided in 
Melbourne by the RDNS for clients with a primary or secondary diagnosis of chronic leg 
ulcers (RDNS, 1993)2. In the over 60 age group this represented 85,452 visits. On 
average, each visit for this diagnostic grouping represents 0.55 hours (RDNS, 1993). 
The costs for district nursing in persons over 60 years of age in 1992 would be 
$AU2,232,433.50 (district nursing hours x $47.5). These costs do not include treatment 
costs. Information regarding the prevalence and community health service utilisation 
patterns of leg ulcer sufferers may assist in future health care planning for older 
Australians.
There is a need for targeting o f personnel and treatment resources to the most 
influential healing factors. The impact of this disorder upon independence has been
2 RDNS Report Numbers NA9.1A/B, NA9.2, NA9.3; Run 10/11/93.
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identified in a Scottish study where 11% of the sufferers had some restriction of mobility 
(Callum, Harper, Dale, & Ruckley, 1988). In 42% of 600 subjects, the condition 
interfered with work or leisure to a moderate or severe degree (Callam et al., 1988). 
Effective leg ulcer management maintains mobility and assists older people to remain in 
the community.
Exploration o f the burden of this illness, and its healing determinants: will assist in 
future planning of community health services; may result in reduced occurrences of 
lengthy hospitalisations; may enhance community health nurse effectiveness; and may 
reduce the likelihood of long-term institutionalisation of the elderly. The increasing size 
o f the older population gives added impetus to this research (Haber, 1989).
1.3 Aims
The aims of this study are:
(1) to examine the illness burden in terms of a prevalence estimate (number of cases 
present with this condition) and health service utilisation (number of general 
practitioner (GP) encounters) in the older community;
(2) to develop a comprehensive model which incorporates physiological, therapeutic and 
psychosocial factors (applicable to the majority o f leg ulcer clients) and test its 
capacity to predict healing; and
(3) to explore the direct and indirect effects of the clients’ and the community health 
nurses’ (CHNs) health beliefs and social support on the outcome of leg ulcer healing.
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Part A
Illness Burden of Chronic Leg Ulcers in 
Older People_____________________
Chapter 2
Overview of the Literature
This chapter examines the illness burden of leg ulcers in older Australians by 
exploring the causes of leg ulcers, previous prevalence studies and health service 
utilisation research.
2.1 Literature Review
2.1.1 Leg Ulcers: a Manifestation of Various Disease Processes.
The possible causes of leg ulcers vary considerably: venous and arterial vascular 
disorders, vasculitis (includes rheumatoid disease), haematological diseases (including 
sickle cell anaemia, thalassaemia and hereditary spherocytosis), infections, metabolic 
disorders (including diabetes mellitus), tumours, hypertension, and miscellaneous causes 
(including ergot, self-induced, chemical trauma) (Roenigk, 1979). These conditions are 
not mutually exclusive— 45% of patients over 70 years had other aetiological factors in 
addition to venous disease (Baker et al., 1991). Venous disease, evidenced by ulcers 
located proximal to the medial malleolus, and arterial disease, evidenced by ulcers 
located on toes and feet, are the major causes (Doyle, 1983). Venous and arterial 
disease often co-exist. Pun, Barraclough and Muirden (1990) found in a study of 
rheumatoid arthritic patients with leg ulcers that 46% had venous disease, 36% had 
arterial disease and 18.2% had vasculitic disease. Similarly, alpha-thalassaemia patients 
with leg ulcers demonstrate venous stasis (Daneshmend & Peachey, 1978). Levine 
(1990) suggests that four main groups o f leg ulcers exist in the elderly—venous ulcers, 
arterial ulcers, neurotropic ulcers (often associated with diabetes mellitus), and pressure 
ulcers.
Table 1 presents the estimated contributions of various aetiological factors in 
community surveys by various investigators.
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Table 1: Distribution of Disease Aetiologies
A u th o r V e n o u s A r te r ia l C o m b in a t io n O th e r  A e t io lo g ie s
% % % %
Cornwall et al., 1986 79 9 22
Callam et al., 1987 76 22 9% rheumatoid 
5% diabetes
Sindrup et al., 1987 50 50
Hansson et al., 1988 21 40 39
Hallbook, 1988 70 21 9% rheumatoid 
5% diabetes
Baker et al., 1992 67 28 15 12% rheumatoid 
10% diabetes
Andersson et al., 1993 82 38 23% diabetes
Note: More than one disease may be present resulting in rows not totalling 100.
The differences in the percentages could be related to: (1) the methods used to 
assess venous and arterial disease; (2) the inclusion of diabetes and rheumatoid ulcers in 
the other main subgroups; (3) not using a specific arterial category (Sindrup et al., 1987); 
or including the group with concomitant venous and arterial disease in the category for 
venous or arterial disease (Callam et al., 1987; Hallbook, 1988; Andersson et al., 1993); 
and (4) the age of the subjects being examined. According to Callam et al. (1987) 50% 
of 80 to 90 year old subjects had arterial disease. In contrast, Cornwall et al. (1986a) 
suggest that 70% of ulcer sufferers over age 70 years have the highest level of mixed 
venous and arterial disease. The most rigorous examination was performed by Baker, 
Stacey, Singh, Hoskin, and Thompson (1992) on subjects with an age range of 22 to 99 
years. It should also be noted that in their study (Baker et al., 1992), rheumatoid disease 
subjects were found to have both venous and arterial disease, and that diabetics showed 
evidence of arterial disease. The use o f the diagnostic label of ‘leg ulcer’ may reflect any 
or all o f these possible causes.
2.1.2 Prevalence
A major task for epidemiology is to study the ‘occurrence and distribution of 
disease and other health-related conditions in populations’ (Kelsey, Thompson & Evans, 
1986, p. 3). Although a leg ulcer is not a disease itself, the presence of a leg ulcer 
suggests underlying disease processes are active.
Prevalence is a measure o f disease frequency defined as the proportion of persons 
in a population who have the disease at a specific time, divided by the number of people 
at risk (the total population) (Hennekens & Buring, 1987, p. 57). Many sources of data 
exist for the calculation of disease frequency in populations. The most commonly used in 
leg ulcer research are population surveys, hospital or health care statistics, and morbidity
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or mortality data. In the case of hospital or health service data, information is extracted 
from the record or encounter registration. These hospital-determined disease frequencies 
are often applied to the whole community (Kelsey et al., 1986). Some major 
considerations in using health service data in this way are that: (1) the condition must be 
generally treated in the service providing the data; (2) the condition must be adequately 
defined reducing the opportunity for false positives or negatives; (3) a geographically 
defined area with available census statistics for that catchment can be related to the 
service frequency; and (4) the potential differences between persons treated in the service 
and elsewhere (or not at all) need to be minimal (Masi, 1962; Kelsey et al., 1986; 
Hennekens & Buring, 1987). These factors need to be considered when determining the 
prevalence of chronic leg ulcers.
Population derived estimates, across all ages, have been determined in Sweden 
(0.6%; Gjores, 1956), North America (0.3%; Coon, Willis & Keller, 1973) and Ireland 
(1.5%; Henry, 1986). Population estimates in people over 60 years of age were 
substantially higher for Ireland (4.7%; Henry, 1986) and Sweden (1.02%; Andersson et 
al., 1993). Health service derived estimates have been established for Scotland (0.15%; 
Callam et al., 1985), the United Kingdom (0.18%; Cornwall et al., 1986a), Sweden (0.2- 
0.4%; Andersson, Hansson & Swanbeck, 1984; 0.3%; Nelzen et al.; 1991), and Western 
Australia (0.06%; Baker et al., 1991). Again, in older people these health service 
derived estimates were higher for Scotland (3.6%; Dale et al., 1983), Sweden (1.4%; 
Nelzen et al., 1991), United Kingdom (1.19%[>45 years]; Lees & Lambert, 1992), and 
Western Australia (0.33%; Baker et al., 1991).
From a review of these papers it was found that generally lower prevalence has 
been estimated in those studies where samples are determined through linkages to health 
professional services—hospitals, clinics and district nurses (Andersson et al., 1984; 
Callam et al., 1985; Cornwall et al., 1986a; Lambert & Lees, 1992). Henry (1986) found 
that 50% of leg ulcer sufferers were not currently seeking or receiving professional care. 
Similarly, Cornwall et al. (1986a) found that 62% of persons with lesions had never 
attended a hospital. Also, the prevalence estimates in those under 65 years of age are 
considerably less— 1.5% compared with 4.7% in Henry’s study (1986). A precise 
estimate of the prevalence would require a population drawn random sample of 
households rather than a health service linked sample, and would focus on that section of 
the population likely to be most affected, that is, older people.
Prevalence studies from other countries have confirmed that the majority of 
patients with leg ulcers are 64 years or older (Dale et al., 1983 [68%]; Nelzen et al. 1991 
[85%]). This discussion will now focus on those prevalence studies that have either 
clearly noted the prevalence in persons 60 years, or 65 years and over, or where 
sufficient information is available to allow for the calculation of this estimate. Key issues 
related to the analysis of disease estimates— normal location for treatment; problem
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definition, including potential for false positives and negatives; and an available 
geographically defined area for health services with related population statistics— will be 
presented in Table 2, page 10.
Variation in the prevalence estimates, and the methods employed in their 
determination, are addressed in the following discussion. Eighty-eight percent of the 
Tecumseh population (.N = 6,012) were examined by Coon et al. (1973), and a 
prevalence of 0.97% in people over the age of 60 years was found (Table 2, page 10). A 
questionnaire sent to a random sample o f general practitioner patients 65 years or older 
by Dale et al. (1983) found the prevalence of leg ulcers to be 3.6%, after adjusting for a 
40% false positive response. The subjects received either a letter signed by the general 
practitioner, or a survey centre letter, asking ‘Do you have a leg ulcer now?’ or ‘Have 
you ever had a leg ulcer in the past?’. A definition of a leg ulcer was also given to the 
subjects as ‘an open sore below the knee anywhere’. Follow-up by these investigators of 
100 subjects demonstrated 4% false negatives (n = 100), and 40% false positives (« = 
60).
Callam et al. (1985) studied by postal survey (subjects found through health 
professionals) an area inclusive of one million people and found 1,477 patients with an 
active or recently healed leg ulcer (point prevalence o f 0.15% [all ages]). Analysis of the 
presented data suggests a point prevalence in persons 65 years or older as 0.73% (Table 
2, page 10). Gender ratios of 2.8:1 (females:males) were found. By surveying general 
practitioners, district nurses, wards, nursing homes, old peoples’ homes and residential 
homes (n = 198,900 in health region in Middlesex), Cornwall, et al. (1986a) 
demonstrated a prevalence o f 0.18% across all ages. Further analysis demonstrated 1% 
in the 65 years or more group (Table 2, page 10), although toe and feet ulcers were 
excluded. Gender ratios were determined as 2.2:1 (females:males).
From a national random sample o f households (n = 2,012) in Ireland, Henry (1986) 
using self-diagnosed leg ulcers, demonstrated a 1.5% prevalence in the adult population 
and 4.7% in adults over 65 years. A study o f Skaraborg inpatient, outpatient and 
community health care services, by Nelzen et al. (1991), identified the point prevalence 
o f 1.4% (> 64 years). Age-adjusted gender ratios o f 1.4:1 (female:male) were found. 
Baker et al. (1991; 1992), in the only previous Australian report, accrued subjects from 
health professionals and institutions and self-referral following local advertisements. 
These researchers found a 0.33% (venous) and 1% (all leg ulcers) prevalence in the over 
60 age group. Gender ratios o f 1.8:1 (female:male) were found, but when age-adjusted, 
returned to 1:1. In 1993, Andersson et al. surveyed 5,140 randomly selected people 
older than 64 years and found a prevalence o f 1.02%. These investigators examined 
positive questionnaire responses and detected high proportions o f false positives (36%) 
similar to Dale et al. (1983).
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Table 2: Summary Leg Ulcer Prevalence Studies
F irst Y ear Place Sam ple M ethod D efin ition E xam ’d Preval G ender
A uthor (age -ence R atio
range) %
>6 0 yrs
F :M
Coon 1973 Tecumseh 6,012 Physician Physician defined Yes 0.97 ?
U.S.A. (10-70 examination of 88%
years) of the population
Dale 1983 Scotland 544 Questionnaire sent An open sore below Yes 3.6 ?
U.K (>65 to a sample of the knee anywhere
years) randomly selected on the leg or foot
patients bom 1900- which takes more
1916 than six weeks to 
heal
Callam 1985 Scotland 1,477 of Identification of Patients currently Yes 0.73 2.8:1
U.K. 1,000,000 patients receiving undergoing
in two treatment, forms treatment for active
health sent to GPs and chronic leg
regions district ulceration or who
(22-100
/occupational have received
nurses, nursing treatment within
years) homes; cross- 
referencing occurred
three months
Cornwall 1986 Middle- 357 cases GPs and district All patients with Yes 1.0 2.2:1
sex in health nurses contacted, ulceration of the leg
U.K. areas and residential isolated toes and foot
totalling 
198,900 
(41 —>80 
years)
homes ulcers were excluded
Henry 1986 Ireland 2012 Questions asked as Varicose ulcer or No 4.7 ?
(25->64
years)
part of EEC survey open sore or a sore 
which won’t heal on
their legs
Nelzen 1991 Skaraborg related to Questionnaires sent An open wound Yes 1.4 1 A :\l
Sweden population to district nurses below the knee
of and GPs office (including foot
270,800 nurses ulcers) which did not
(13-98 heal or was
years) supposed to heal 
within a six week
period
Baker 1991 Perth 259 Referred by health Defect in the dermis Yes 1.0 1.8:1
1992 Australia related to professional and at site below the
population institution and self knee, persistent for 1
of referral from public month or longer.
238,000
(20-99
years)
Foot ulcers excluded
Andersson 1993 Gothen- 5140 Questionnaires sent Leg ulcers are Yes 1.02 ?
burg randomly out 89% response situated on the lower
Sweden selected rate legs or feet and are
subjects usually caused by
>64 years altered blood flow.
Ulcers that heal 
quickly in a few 
weeks after an injury 
to the skin are not 
considered to be leg 
ulcers.
1 Age-adjusted ratio.
10
High false positive responses were found in survey questionnaires (Dale et al., 
1983; Andersson et al., 1993). Henry’s study did not include subject examination in the 
methodology and in view of the high false positive responses found in two other studies, 
it may be that Henry’s estimate is inflated. Different ways of defining a leg ulcer have 
been used— Cornwall et al. (1986a) excluded toe and foot ulcers. The Australian 
prevalence study, using a sample of health service linked subjects and self-referral, 
reported a prevalence of 1.0% in older people (Baker et al., 1991; 1992).
Management of the problem of lower limb ulceration occurs primarily in the 
community and is almost entirely the province of the primary care team (district nurses, 
general practitioners) (Callam, et al., 1985). A Swedish study found that 94% of leg 
ulcers were known to, or cared for by, community nursing services (Nelzen et al., 1991). 
Large numbers o f district nursing visits are for leg ulcer management. Lengthy healing 
times and reduced management abilities in older sufferers, have resulted in this costly and 
substantial workload, for community nursing services. General practitioners also play a 
major role in the care of these patients. In an Irish study, 30% of identified sufferers of 
leg ulcers had received treatment from the general practitioner (Henry, 1986).
In summary, by exploring the prevalence o f leg ulcers in a population-derived 
sample of subjects 60 or more years o f age, an estimate of the prevalence of leg ulcers in 
older Australians will be determined and compared with other estimates. Furthermore, 
an examination of the frequency o f general practitioner encounters, and comparisons 
with the other frequently occurring and mobility-altering conditions in older people, will 
provide an indication of the relative importance of this problem. In the following chapter 
both of these areas of illness burden will be examined.
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Chapter 3
Prevalence and GP Utilisation Studies 
in Older Australians
This chapter presents the methods and results o f the two secondary analyses 
performed to determine the prevalence and GP service utilisation o f older Australians 
with leg ulcers.
3.1 Aims
The aims of these analyses of illness burden were:
(1) to determine the age and gender specific prevalence of leg ulcers in the older 
community; and
(2) to examine a national dataset on general practitioner encounters for leg ulcers 
(including encounter frequency, age and gender distribution, associated health 
conditions, ulcer types, treatment, and referral patterns).
3.2 Definition of Terms
Chronic Leg Ulcer is a term applied to a group of conditions which may differ in 
their pathogenesis. It is manifest as a loss o f the dermis and epidermis of the lower leg 
(Horvath, 1967) present for six weeks or more.
Community Health Nurse (CHN) refers to a registered nurse providing care for a 
client within the client’s normal environment; for example, house, hostel, retirement 
village. This term includes both registered nurses referred to as ‘District Nurses’ and 
‘Community Health Nurses’.
Elderly refers to persons of 60 years o f age or more, unless otherwise stated.
3.3 Method— a) Prevalence Estimates
3.3.1 Design
A cross-sectional survey of non-institutionalised elderly (60+ years) in Sydney, the 
Ageing and the Family Project (Kendig, Gibson & Rowland, 1981), was undertaken in 
1981 and followed-up in 1988 (McCallum et al., 1991). The primary data sets from 
these surveys have been used in this present analysis. The 1981 study involved 
interviewing older people by trained interviewers using a structured questionnaire. The 
1988 study involved a mailed self-administered questionnaire, with a sequence o f 
telephone follow-ups of non-respondents.
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3.3.2 Sample and Setting
A representative sample of older persons living in private houses in Sydney was 
identified using the 1976 Census Collection District Summary Files. Persons aged 60 
years or more living in institutions such as nursing homes, hostels, hospitals and boarding 
houses were excluded (Kendig, 1986). Following dwelling selection, 25% of people 60 
to 64 years, 50% of people 65 to 74 years, and 100% of people 75 years and over, not 
living with another older person and 50% of those living with another older person, were 
selected (Roach, 1986, p. 191). This resulted in 1,050 interviews and a 69% response 
rate (Rowland, Kendig & Jones, 1984). In the follow-up study, 91% of the 87% of 
individuals agreeable to further communication were contacted (McCallum et al., 1991). 
Death registers were also reviewed, 25% (n =  230) being deceased. Some 616 subjects 
or proxy interviews resulted in sets o f data complete and incomplete, with no contact or 
information available on 66 subjects.
3.3.3 Instrument
The survey questionnaire consisted o f questions relating to social networks and 
support, health status, disability and handicap, and health service utilisation. From this 
questionnaire, items relating to serious illnesses/accidents in the past five years and home 
nursing utilisation formed the data for secondary analysis by this investigator.
3.4 Results
3.4.1 Sample
The 1981 sample of 1,050 Australians 60 years or older, had a mean age of 72 
years with a standard deviation o f 7 years. The sample was comparable with the Census 
data o f 1981 on age and gender distribution. There were 4.1% fewer males in the 
sample than in the Census (Table 3, page 14).
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Table 3: Age and Gender Distribution
Sam ple
1981 (^ =1,050)! 
%
C ensus
1981 (Ar=421,890)2 
%
Follow -up Survey  
1988 (V =616)3 
%
A ge 60-64 32.3 31.2 —
65-69 23.5 26.5 —
70-74 20.3 19.6 —
75-79 12.9 12.4 —
80+ 11.0 10.2 —
G ender Male 38.5 42.6 35.7
Female 61.5 57.4 64.3
1 weighting has occurred to enhance comparability to census sample strata, eg., 60-64  year olds by a 
factor of 1.95, and 75-99 year olds by a factor of 0.48 (Social Science Data Archives, 1988).
2 figures from the Census data 1981 non-institutionalised elderly (Roach, 1986).
3 gender distribution of 1988 follow-up; subjects 7 years older distribution not comparable.
Data Source: Kendig (1986) Ageing and the Family Project, Research School of Social Sciences, The 
Australian National University;
McCallum et al. (1991) Ageing and Families 7 Years After, The National Centre Epidemiology and 
Population Health, The Australian National University.
3.4.2 Prevalence
Secondary data analysis of the 1981 and 1988 primary data set produced the 
following results. The prevalence of leg ulcers in the 1981 (AT = 1,050) and 1988 (N  = 
616) samples was determined from the question ‘have you had a serious illness or 
accident in the past 5 years?’. The question allowed for five responses, although only 
two were subsequently coded. Very few cases had more than two illnesses. The 
responses for the 1981 and 1988 follow-up appear in Table 4 (page 16). The ulcer was 
confirmed to be currently active by cross-referencing cases stating they had leg ulcers 
with cases who were also receiving home nursing services for ulcer dressings.
From the category of leg ulcers only the prevalence rate appears to be 5 per 1050 
(1981) (0.48%) (95% confidence interval [Cl] o f 0.05% to 0.90%), and 2 per 616 
(1988) (0.32%) (95% Cl o f 0% to 0.78%). At follow-up, two o f the subjects identified 
as having a leg ulcer in the 1981 study, did not appear in the 1988 study. Inclusion of 
the gangrene category, which would be appropriate, increases the prevalence slightly (2 
cases) (0.67%, 1981, 95% Cl o f 0.16% to 1.16%), and is unchanged in the 1988 data. 
Further cross-referencing was performed by checking the questions relating to home 
nursing services, in particular those respondents o f the changing ulcer dressing group. 
A further three cases were identified totalling 10 per 1,050 (0.95%, 95% Cl of 0.35% to 
1.52%). This cross-referencing also confirmed that other cases identified were currently 
active.
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The mean age of those identified with ulcers was 77 years. The age-adjusted 
gender ratio identified 1.25 females to 1 male affected, or 2.3 females to 1 male not 
adjusted for age.
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Table 4: Health Problems Identified
Illn ess/acc id en t in th e past 5 years  
(m axim u m  o f  2 recorded)
1981
F req u en cy
1988
F req u en cy
1 2 1 2
heart attack 46 1 5 2 1
bones/n.e.c. 33 7 — —
stroke 26 1 10 1
ops./n.e.c. 22 10 3 1
ops./gall bladder 22 1 — —
broken bones/falls 17 3 — —
falls/not specified 17 2 — —
accident/n.e.c 17 2 — —
lung/breathing 15 11 1 0
heart/n.e.c 11 7 2 1
cancer/malignancies 10 5 — —
falls/not spec. 10 1
broken bones/accident 9 0 — —
ops./heart 9 1 5 0
ops/hemia 9 5 — —
arthritis 8 3 7 2
ops./bladder/kidney 8 1 — —
arthritis 8 3 7 2
ops./hysterectomy 7 1 — —
Alzheimer’s — — 7 0
diabetes 6 7 1 0
limb problems 6 4 2 2
ops./eyes/cataracts 6 3 3 0
back problems 6 3 — —
flu/viral disease 6 0 — —
bladder/kidney 5 3 1 0
nervous complaint 5 3 1 0
artificial "parts" 4 8 — —
circulatory/dropsy 4 4 — —
leg ulcers 4 1 2 0
colon/intestine 4 3 — —
senility/senile dementia — — 4 0
gangrene 1 1 — —
None reported 71% 87% 90% 96%
ops. = Operations
n.e.c. = not elsewhere categorised
a) Only conditions with four or more cases are included with the exception of the gangrene category ;
b) sample sizes N = 1,050 (1981) andiV= 616 (1988).
1 This represents 4.9% prevalence.
Data Sources. Kendig (1986) Ageing and the Family Project, Research School of Social Sciences, The 
Australian National University;
McCallum et al. (1991) Ageing and Families 7 Years After, The National Centre Epidemiology and 
Population Health, The Australian National University.
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3.5 Discussion
If all of the chronic leg ulcers in these surveys had persisted to the time of survey, 
the prevalence would be 0.95% (1981) and 0.32% (1988). In the 1988 sample, 8 of the 
10 cases identified in 1981, were included. The prevalence may be decreasing with time, 
but alternative explanations should also be considered— differences between methods of 
data collection (1981 interviews; 1988 mailed questionnaires), ulcer healing cycles 
whereby only a proportion have active ulcers at one time; the follow-up sample are seven 
years older located in both homes and institutions, thus forming a smaller subset of the 
original population. Some skin conditions, such as leg ulcers, have connotations of poor 
hygiene. This stigma could reduce the likelihood of self-reporting in the mailed 
questionnaires. This study did not specifically ask a question regarding the presence or 
absence of an open sore that does not heal. The responses came from a question about 
‘accident or serious illness’. The restriction of responses to two only may also have 
resulted in under identification. No physical examination of the respondents has 
occurred, although cross-referencing to home nursing items confirmed the ulcer 
presence. The estimates do not include institutionalised older people. These factors may 
have contributed to an underestimation o f the prevalence for this population. By not 
using a specific question such as ‘do you have a sore which won’t heal on your legs’ the 
likelihood of false reporting o f leg ulcers would be low.
From previous studies, prevalence in 60 or 65 years or older ranges from 0.73% to 
4.7% . This study estimated a prevalence similar to the other studies (0.95%, N=  1,050) 
using comparable sampling designs (Andersson et al., 1993, 1.02% [N = 5,140]). 
Similarly Coon et al. (1973) studied nearly the entire population with a resulting estimate 
of 0.97%. This estimate is similar to Baker et al.’s study (1991; 1992) confirming a 1% 
prevalence in older Australians. The studies by Dale et al. (1983) and Henry (1986) 
demonstrated much higher prevalence of 3.6% and 4.7%. High false positives are likely 
to be a problem in the survey by Henry, although adjustment for a 40% false positive 
response would still result in an estimate twice as large as most other studies. Sampling 
bias, related to group practice subjects being more likely to have health problems, and 
subsequent frequent users o f health services, may account for the high prevalence in Dale 
et al.’s study (1983). Definition differences, such as the inclusion o f foot and toe uicers 
and the inclusion of recently healed with currently open ulcers, may have contributed to 
prevalence estimate differences. Gender ratios appear similar in this study to those 
elsewhere, with a slightly higher prevalence in females, even after adjustment for age.
Having identified the extent o f the problem in terms o f disease prevalence, health 
service utilisation by sufferers will be discussed.
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3.6 Method—b) General Practitioner Encounters.
3.6.1 Design
A survey of all GP encounters (surgery and home) for two one-week periods (six 
months apart) from October 1990 to October 1991 was conducted by the Family 
Medicine Research Unit o f the University of Sydney (Bridges-Webb, Britt, Miles, Neary, 
Charles, & Traynor, 1992).
3.6.2 Sample and Setting
From a prelisting of GPs (practitioners who provided > 1,500 Medicare items of 
service in 1989) a stratified random sample of 495 GPs participated (50.4% of the 
available practitioners) in the Survey of Morbidity and Treatment in General Practice in 
Australia (Bridges-Webb et al., 1992). This sample, representing 3.5% of practitioners 
in all states or territories, was weighted so that a minimum of 20 GPs or 4,000 
encounters from each state were represented (Bridges-Webb et al., 1992). These final 
data were again weighted to produce a balanced national sample o f GP encounters 
(Bridges-Webb et al., 1992).
3.6.3 Instruments
At each encounter, a recording form (Appendix A) requested information on: the 
date of the encounter, item of service, patient age and sex, patient status (new/old patient 
to practice), patient reasons for encounter (why he or she came to the surgery; up to 
three), problems /diagnoses (highest diagnostic level or in terms of disease, symptom and 
ill-defined condition, a psychological or social problem or service; up to four), new/old 
problem to patient, drugs prescribed/other treatments given (up to four per problem), 
tests, investigations (up to 14), inpatient hospital or nursing home admissions, referrals 
(up to two), and follow-up planned within three months for any of these problems 
(Bridges-Webb, 1992). All problems/diagnoses were subsequently coded using the 
International Classification of Primary Care (ICPC), 1990. Accuracy of the coding of 
individual problems was reported as a 2% error rate by Bridges-Webb et al. (1992). 
Inter-rater reliability and the mean intra-rater reliability for problems was reported as 
86.9% agreement and 90.3%, respectively (Bridges-Webb et al., 1992). Under this 
classification system, ‘S97’ refers to the following diagnoses/problems: Bedsore, 
Pressure sore, Decubitus Ulcer, and Skin Ulcer or Varicose ulcer. Only those 
diagnoses/problems that were leg ulcers were included.
3.7 Results
Tabulations of these data from the Survey o f Morbidity and Treatment in General 
Practice in Australia (Bridges-Webb et al., 1992) were performed by the Family 
Medicine Research Unit (FMRU) o f the University o f Sydney for this investigator. 
Descriptive statistics on the various codings— age, sex, health problems of patients, and
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therapies— were provided. All encounters (unweighted) were then coded by the 
investigator into type of ulcer based upon the description given by the GP. The resultant 
leg ulcer groupings were: venous, aetiology undefined, traumatic, foot or toe, and 
arterial or ischaemic.
A total of 791 encounters across all ages (0.5% of all problems 145,798.57) 
included S97 as one of the problems during an encounter. Two percent of encounters 
were confirmed as miscodings, and an additional 47 (6%) encounters could not be 
located. From the 645 confirmed encounters for leg ulcers, representing 82% of the S97 
category, 69% of patients were female. Eighty-five percent (/? = 548) o f encounters for 
leg ulcers were in the 60 years or more age group. The highest frequency of encounters 
for leg ulcers was seen in the age group 75-79 years (22%) (Figure 1, page 19). Figure 1 
demonstrates the concentration of sufferers in the age ranges 70-84.
A comparison was made with the most frequently occurring encounter problems in 
patients 60 years and over (Table 5, page 20). It should be noted that there can be more 
than one problem for each encounter. This tabulation demonstrates that 
626.39/52,430.63 (1.2%) of encounters were for ulcer skin/bedsore; 0.98% being 
confirmed leg ulcers (82% of 626.39).
<60 
60-64 
65-69 
70-74 
Age 75-79 
80-84 
85-89 
90-94 
95 +
0 20 40 60 80 100 120 140 160
Number
Figure 1: Age Distribution for All GP Encounters for S97 that were Confirmed 
Leg Ulcers N = 645
Data Source: Bridges-Webb et al. (1992). Survey of Morbidity and Treatment in 
General Practice in Australia. The same person can have more than one 
encounter.
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Table 5: Problems in Frequency Order (60 or more years)
Diagnosis/Problem Frequency %
Uncomplicated hypertension 6,254.81 11.9
Heart failure 1,525.66 2.9
Other osteoarthritis excluding spine, hip, knee and shoulder 1,339.57 2.6
Diabetes mellitus 1,306.16 2.5
Other and chronic ischaemic heart disease 1,119.87 2.1
Disturbances of sleep/insomnia 1,058.72 2.0
Acute bronchitis/bronchiolitis 1,030.65 2.0
Emphysema/chronic pulmonary disease 997.51 1.9
Anxiety disorder/anxiety state 929.41 1.8
Upper Respiratory Infection head cold/rhinitis NOS 890.87 1.7
Lipid metabolism disorder 859.27 1.6
Asthma 856.61 1.6
Symptoms/complaints of skin texture 814.95 1.6
Depressive disorder/anxiety/depression 799.57 1.5
Diagnostic/preventive procedures 776.3 1.5
Malignant neoplasms of skin 656.41 1.3
Cystitis/other urinary infections non-venereal 644.96 1.2
Ulcer Skin/Bedsore (inc. Varicose Ulcer)1 626.39 1.2
Contact dermatitis/skin allergy 618.61 1.2
Angina pectoris 595.08 1.1
Osteoarthritis of spine 586.58 1.1
Other disease musculoskeletal system 467.4 0.9
Symptom./complaint multiple joints arthritis N.O.S. Arthralgia 464.68 0.9
Arthritis of the knee 421.05 0.8
Diagnostic/preventive procedures 415.34 0.8
Gout 404.78 0.8
Lumbar disc lesion, back pain with radiating symptoms 401.15 0.8
Ear wax excessive 384.35 0.7
Osteoporosis 373.62 0.7
Other arterial obstruction/peripheral vascular 
disease/gangrene/limb ischaemia
350.41 0.7
Rheumatoid arthritis and allied conditions 347.75 0.7
Dementia 343.9 0.7
Weighted data has been used in these analyses.
N.O.S. Not otherwise specified.
For the 60 years and over group total problems/diagnoses equals 52,430.
Total number of problems across all ages was 145,799 and total number of encounters was 98,796. 
List truncated at 0.6%.
Data Source: Bridges-Webb et al. (1992). Survey of Morbidity and Treatment in General Practice in 
Australia.
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The various types of leg ulcers are given in Table 6. It should be noted that these 
data are based on encounters and not individuals— an individual may appear more than 
once— although data is collected at two one week periods six months apart, making the 
opportunity for this, small.
Table 6: Leg Ulcer Type Distribution in sample >60 years of age
Type Frequency %
Venous ulcer 227 37.8
Leg ulcer (undefined aetiology) 225 37.5
Traumatic ulcer 65 10.8
Foot or toe ulcer 35 5.8
Arterial/Ischaemic ulcer 48 8.0
Total 600 100.0
This analysis was performed on unweighted data.
Data Source: Bridges-Webb et al. (1992). Survey of Morbidity and Treatment in General Practice in 
Australia.
A mixture of types of ulcers appeared in these data. Some general practitioners 
described the ulcer by the site; for example, toe, foot or leg. Others described the ulcer 
by the terms varicose or venous, arterial or ischaemic. The large proportion of leg ulcers 
in the ‘trauma’ group was unexpected (10.8%). Ulcers may occur spontaneously or 
from trauma. Venous and arterial disease may also be present when trauma occurs. 
From Table 6, 37.8% were described as venous and 14% (foot or toe ulcers and 
arterial/ischaemic group) could possibly be considered as arterial. A large proportion o f 
leg ulcers were not classified into any particular group (37.5%). This could reflect an 
unidentified distribution of both venous and arterial disease or alternatively demonstrate 
that the precise aetiology was irrelevant to the practitioner. These codings are based on 
the stated diagnoses or problems given by the general practitioner.
Further tabulation of the co-existence o f diseases in these groups was undertaken. 
The other problems managed at encounters for leg ulcers (includes all ages) at a 
percentage frequency of 3% or more were hypertension, diabetes, heart failure, and 
osteoarthritis. Peripheral vascular disease was also noted in 2.4% of encounters for S97 
(Table 7, page 22).
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Table 7: Frequency Distribution of Other Health Problems at Encounters for 
Leg Ulcers
Problem Frequency %
Hypertension 46.33 12.0
Diabetes 30.82 8.0
Heart Failure 27.51 7.1
Osteoarthritis 13.10 3.4
Arthritis 12.46 3.2
Acute Myocardial Infarction 10.56 2.7
Peripheral Vascular Disease 9.46 2.4
Emphysema/Chronic Obstructive Pulmonary Disease 9.23 2.4
Insomnia 8.57 2.2
Bronchitis Acute 7.69 2.0
This table uses Grouped ICPC Codes and is based on problems not encounters.
Table truncated. Total number of problems was 387.6.
Data Source: Bridges-Webb et al. (1992). Survey of Morbidity and Treatment in General Practice in 
Australia.
The types o f treatments prescribed are discussed under the two major groupings of 
prescriptions (broad drug type) and treatments provided. Antibiotics and skin 
preparations represented 75% of all prescribed drugs for the leg ulcer group. Diuretics 
were ordered infrequently (0.6% [1.94 frequency]). Treatments provided by the GPs 
were mainly in the bandage/dressing (eg. clean wound) category (84% [376.57 
frequency]). Advice formed the other area of treatment (4% [20.79 frequency]). 
Referrals from the general practitioner were mainly to home nursing (38.7% of 
encounters), surgeons (22.9%), and dermatologists (13.6%). The GPs made home visits 
in 12% of leg ulcer encounters, three times the average for other problems
3.8 Discussion
These results demonstrate that skin ulcers account for 1.2% of encounters in 
patients over the age o f 60 years and 0.5% across all ages; confirmed leg ulcers being 
approximately 0.98% in the over 60 years. The age distribution for the encounters was 
consistent with previous research in the area with a median age o f 75 years (median 74 
years for women and 69 years for men) (Callam et al., 1987; Nelzen et al., 1991; Baker et 
al., 1991). Unlike other studies, the peak frequency was observed in the 75-79 year old 
group. At older ages the frequency begins to decline, perhaps reflecting the decreasing 
population proportions in those ages, or decreasing abilities in these groups to attend GP 
practices. Similar to Nelzen et al.’s study, 85% of all encounters for leg ulcers were in 
the 60 years or more group. Caution in interpretation is recommended as these are
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encounters, not first encounters for the condition. Multiple encounters for the same 
individual are possible, but would not be a frequent occurrence in this dataset, which is 
based on only 2 recording weeks (six months apart) for each GP.
The gender distribution in this study was also similar to the study by Nelzen et al. 
(1991) with 69% female. Conditions that co-existed in these patients were consistent 
with the literature (hypertension, diabetes, heart disease, peripheral vascular disease, and 
osteoarthritis). The contribution of leg ulcers to general practitioner encounters suggests 
a considerable cost burden to health services. In terms of the impact this problem has on 
mobility in older people, it would seem to be the single most frequently encountered 
condition surpassing encounters for osteoarthritis for the knee or spine as separate 
categories. Treatments given by general practitioners were consistent with those 
promoted in the literature, with the exception o f the low prescription rate o f diuretics, 
which remains controversial. The high rate o f referral to home nursing was consistent 
with the high utilisation of community nursing services reported in the literature.
3.9 Conclusion
The findings from these two analyses of existing Australian datasets are broadly 
consistent with reports from other countries such as the United Kingdom, United States 
of America and Sweden, reporting leg ulcer prevalence in the range of 0.97% to 1.4%. 
These two datasets are likely to underestimate prevalence, as institutionalised elderly 
were not included, although this estimate is similar to another Australian study (Baker et 
al., 1992; 1993). As Andersson et al. (1993) demonstrated, large numbers of the 
population need to be surveyed before even 100 confirmed cases are found. The costs of 
a study o f some 10,000 older people would be substantial and not justifiable in the 
presence of available data sets. Most leg ulcers occur in persons over 65 years. This 
problem would currently affect approximately 27,000 Australians (based on 1% of 
people 60 years or older [1991 Census data, ABS, 1992]) and some 30,231 Australians 
in 2021 (based on a stable prevalence and ABS projections, 1985). Based on GP 
encounters, the distribution in older people peaks at the 75-79 year age groups with 
steady decline after this time (median age being 75 years). In those sufferers over the 
age o f 70, multiple causal factors may be present. With an increasing proportion of the 
population entering the over 60 year groups and a projected widening o f the proportion 
in the 75-79 year age groups (1.2% to 2% (females); 0.5% to 1.0% (males) of 
population [ABS, 1985, projections 1984 to 2021]), the illness burden and service 
requirements are likely to increase. Age-adjusted gender ratios demonstrate slightly 
higher prevalence in females.
Illnesses associated with leg ulcers were hypertension, diabetes mellitus, heart 
failure, osteoarthritis and peripheral vascular disease. Large groups o f ill-defined leg
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ulcers may exist (for example, trauma ulcers). The acute versus the chronic nature of the 
leg ulcer could not be explored in these data.
Thirty-eight percent of ulcers were not defined. Referral patterns suggest that 
further investigations to define leg ulcer cause may not be occurring with 22% of 
referrals to surgeons and 13.6% to dermatologists. As 39% of leg ulcer clients are 
referred to home nursing and 87-94%  are known to, or being cared for, by district 
nursing services, exploration of the determinants o f leg ulcer healing in older people 
living in the community and receiving home nursing services may identify key factors in 
this problem.
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Part B
Development and Testing of a Healing 
Model for Leg Ulcers______________
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Chapter 4
Review of the Literature
In this chapter, a conceptual model o f healing— or set of abstract concepts that 
broadly explain the phenomena of interest (Bums & Grove, 1993)— appropriate for 
home nursing services and relevant to most leg ulcer cases, is developed. The 
components o f the model o f healing which incorporates physiological, therapeutic, 
social, and cognitive factors, are derived from the findings of previous investigators. 
Social and cognitive factors, and their interactions, are combined in the final component 
of the model.
Leg ulcer sufferers are mainly older people (Nelzen et al., 1991). In the elderly, 
biological factors interacting with psychosocial factors are related to health, and 
potentially, healing (Ory & Bond, 1989). In studies of clinic patients with venous 
disease, poor healing has been associated with deep venous incompetence, ulcer size 
greater than 800 mm2, movement limitations, and the use of corticosteroids (Haeger, 
1971; Skene, Smith, Dore, Charlette & Lewis, 1992; van Rijswijk, 1993). Conflicting 
evidence exists as to the effects of age, gender, obesity, and ulcer duration, on healing 
(Haeger, 1971; Skene, et al., 1992; van Rijswijk, 1993). The main health costs in leg 
ulcer management are those of home visits by the nurse. Prolonged time periods are 
required to heal the ulcer in the community. The percentage o f ulcers healed in three 
months ranges from 78% for clinic studies to 20% for community studies (Jopp-McKay 
et al., 1991). The magnitude o f healing explained by physiological and therapeutic 
factors in elderly people who reside in the community and suffer common ulcer causes 
has not been investigated, nor have the additional effects of psychosocial factors been 
studied. By developing and testing a model o f healing appropriate for older people with 
the common types of leg ulcers, some explanation for these substantial differences in 
successful healing at three months, may be found.
4.1 The Development of a Model of Healing in Leg Ulcers
As previously identified there are several causes of leg ulcers, and frequently more 
than one cause is present. The major diseases are venous and/or arterial disease. Models 
of leg ulcer healing for community nursing services need to be applicable to these major 
leg ulcer causes. The presence of diabetes and rheumatoid arthritis seems to have little 
bearing on the healing outcome (Stacey, Baker, Rashid, Hoskin, & Thompson, 1993). 
The presumed aetiology, venous or arterial disease, influences the therapeutic practices
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of clinicians, thus the physiological factors form the initial component of this healing 
model.
Nurses use the signs and symptoms of venous and arterial disease to assess the 
likely aetiology and to aid the selection of therapy. This is an inexact approach in the 
group with combined venous and arterial disease, leading to a conflict in therapeutic 
choices. Therapies for venous ulcers, such as limb compression and elevation, are 
contraindicated in the presence of arterial disease. Krull (1985) states that impairment or 
obstruction to blood flow to the limbs is common to most causes, supporting the idea 
that treating features of both venous disease and arterial disease would be beneficial. 
However, the diversity of disease processes makes it difficult to relate treatment to 
healing (Krull, 1985). Similarly, Baker et al. (1991, p. 869) writes, there are ‘no 
analytical grounds for determining which abnormality is the dominant influence in wound 
healing’. It may be that care should be determined by the most important disturbance in 
vascular functioning. A hierarchical approach to intervention would follow from this 
(Bekheit, 1966; Jarrett, 1990), or that only arterial disease should be treated. 
Conversely, combined venous and arterial disease (venous-arterial) may take on a totally 
transformed disease process that cannot be explained by venous or arterial disease 
mechanisms.
By developing a comprehensive model that seeks to explain healing from a range 
of physiological, therapeutic, social, and cognitive perspectives, the hope is that more 
rational therapeutic practices could evolve.
Healing
Physiological Component
Figure 2: Physiological Component of Leg Ulcer Healing.
The first model component (Figure 2) deals with the physiological and 
pathophysiological factors associated with ulcer healing. These elements form the basis 
for the measurable factors to be related to healing— oedema, venous skin changes, 
oxygenation, and wound characteristics— presented in the following discussion.
4.1.1 Physiological Factors in Leg Ulcer Healing
4.1.1.1 Venous Disease
When an individual stands, the hydrostatic pressure in the leg veins reaches 100 
mmHg, resulting in a large volume o f blood settling in the distensible veins o f the lower 
legs (Wood, 1968; Browse, 1986b). Similarly, venous return to the heart is assisted by
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muscular contraction of the leg forcing blood towards the heart, and leg valves 
preventing blood backflow or reflux (Seville & Martin, 1981). Incompetence of the 
valves of the deep veins, the perforating veins, or the superficial veins, or obstruction of 
the deep femoral veins, can result in venous reflux and venous hypertension (Sethia & 
Darke, 1984; The Alexander House Group, 1992). Exercise reduces the pressure in the 
superficial veins to 20-30 mmHg in normal venous function. In venous disorders this 
hypotensive change is suggested in some forms to rise and in others it falls (Browse, 
1986b). Browse (1986b) states that 80-85% of venous ulcers are associated with 
incompetent superficial and communicating veins with normal deep veins. The 
superficial veins are congested and dilated having exercise pressures of 40-60 mmHg. 
Thrombosis of the deep veins and subsequent valve incompetence can result in pressures 
greater than 80 mmHg in the superficial veins during exercise (Browse, 1986b). The 
relationship between ambulatory venous pressure and ulceration has been demonstrated 
by Nicolaides et al. (1993). These investigators found no evidence o f ulceration in 
subjects with venous pressures o f less than 30 mmHg, but all subjects with leg ulcers had 
venous pressures exceeding 90 mmHg (Nicolaides et al.,1993).
The mechanisms by which this venous hypertension results in tissue destruction are 
still controversial. This venous pooling and hypertension results in dilatation of the veins 
and venules, and oedema follows interendothelial pore dilatation, and lymphatic capillary 
destruction (Browse, 1986b; The Alexander House Group, 1992). This high protein 
oedema was proposed as a mechanical block to nutrient uptake, but the precise process 
has not been demonstrated (FagrelJ, 1982). Oedema is present in 55% of patients despite 
compression therapy, and is more prevalent in the community (Prasad, 1993). Oedema 
has been associated with retarded healing (Myers & Cherry, 1971; Myers, Rightor & 
Cherry, 1972; Prasad, 1993). In contrast, some research has shown that decreases in the 
amount o f oedema are not related to proportional increases in the healing rate, and that a 
‘levelling o ff effect occurs (Myers & Cherry, 1971; Nemeth, Falanga, Alstadt & 
Eaglstein, 1989). Prasad (1993) suggests that oedema may be an important and easily 
applied prognostic index of healing in venous ulcers.
In venous hypertension, the surface area o f the capillaries is increased through 
elongation and distension. These capillaries become surrounded by fibrin cuffs (The 
Alexander House Group, 1992). This fibrin cuff hypothesis proposes that fibrin leaks 
through enlarged pores o f blood vessels and is polymerised (two or more molecules 
combine to form a more complex compound) to become fibrin in the presence of 
inadequate fibrinolytic activity (Browse & Bumand, 1982). This fibrin then forms cuffs 
around the capillaries capable o f impairing gaseous exchange and nutrient uptake, 
leading to anoxia and ulceration (Browse & Bumand, 1982). Fibrin deposition results in 
irreversible fibrosis and permanent tissue damage (Browse & Bumand, 1982). Fibrin 
deposits and cuffs have been found in pre-ulcerative lipodermatosclerotic states
28
(increased pigmentation, redness, thickening and hardening of skin and subcutaneous 
tissue) and can explain high oxygen supply and poor oxygen utilisation in these subjects 
(Browse, 1983; Gowland Hopkins & Jamieson, 1983). In contrast, a study 
demonstrating increases in periulcer T cP02 following oxygen inhalation places this fibrin 
cuff hypothesis in question (Partsch, 1984).
It has been hypothesised that white blood cells block the capillaries in dependent 
limbs and that this is reversed when the feet are raised (Thomas, Nash & Dormandy, 
1988; Coleridge Smith, Thomas, Scurr & Dormandy, 1988). This hypothesis was 
supported by the observation that in ten patients with chronic venous insufficiency, two 
with ulcers and eight with lipodermatoslerosis, increased capillary loops were found 
when lying supine, and decreased capillary loops when sitting. These investigators 
proposed that ulcers form following ischaemia as a result o f a blockage to blood flow by 
white cells and the subsequent release o f proteolytic enzymes. Further research by Scott, 
McMullin, Coleridge Smith and Scurr (1990) found contradictory findings in subjects 
with superficial and deep venous insufficiency and normal venous function. This study, 
in controlled ambient temperatures, found that all subjects had a reduction of 30% in 
blood flow to the gaiter region when the limb was dependent from supine. Increased 
capillary numbers were also found on limb dependence refuting the white cells blocking 
theory over this study period o f 30 minutes in supine and dependent positions. TcP02 
ratios were decreased on dependence in all groups, but the deep venous insufficiency 
group had significantly lower leg/chest TcP02 ratios.
Irrespective of the hypothesised mechanism, in venous disease the overlying tissue 
becomes hypoxic and ulcerates, redness and brown pigmentation of the skin develops, or 
hyperpigmentation (hemosiderin deposits and increased melanin), and liposclerosis 
(hardening and induration of the skin) occurs (Browse, 1983; Bumand, 1988; Coleridge 
Smith, et al., 1988; Callam Eaglstein & Lynch, 1988; Mulder & Reis, 1990). Varicose 
eczema may develop (Nasemann, Sauerbrey, Burgdorf, 1983). Venous skin changes 
such as hyperpigmentation, liposclerosis and eczema—factors included in the model 
(Figure 2)— have been found to be present in 70% of leg ulcer sufferers (Callam, 
Eaglstein & Lynch, 1988). An association between fibrin deposits, liposclerosis, 
impaired oxygenation, and healing has been proposed. In a study o f 14 subjects with 
venous ulcers, failure to heal was directly related to the number and duration of ulcers, 
and the degree of liposclerosis (Nemeth, Eaglstein & Falanga, 1989). Duration of ulcers 
is likely to be associated with the degree of lipodermatosclerosis. Similarly, in a recent 
study of healing prognostic indices, ulcer duration was considered an important predictor 
of healing (Skene et al., 1992).
Although this discussion thus far presents some contradictory findings, some 
features appear consistent. Changes in limb position alter hydrostatic pressure, venous 
hypertension, and periulcer oxygenation. Exercise, such as walking, activates the calf
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pump and potentially reduces venous pressure in normal subjects. Exercise alone does 
not reduce venous hypertension in subjects with deep venous or superficial vein 
involvement. Venous hypertension, through a series of hypothesised mechanisms, results 
in oedema formation and fibrin deposition associated with characteristic venous skin 
changes. These factors have been related to leg ulcer healing
These changes occur as a result o f the failure of the venous pumping mechanism to 
redirect venous blood efficiently toward the heart. An assessment o f this mechanism by 
foot or leg volumetry (Belcaro, Rulo & Candiani, 1989; Bourne, 1986a, 1986b, 1986c; 
Partsch, 1988; Thulesius, Norgren, & Gjores, 1973) identifies chronic venous 
insufficiency and oedema by determining changes in leg volume following exercise. 
Abnormal refilling of less than 25 seconds on photoplethysmography is also indicative of 
venous disease (Baker et al., 1991). Measurement o f leg volume using 
circumferentiometry can also measure limb oedema, is easily determined in home settings 
by visiting nurses, and is relatively inexpensive. This technique does not allow for 
precise venous filling defects to be determined but is a reflection o f hyperpermeability 
and oedema.
Clinical signs, such as characteristic skin changes, are indicative o f venous disease 
and are often the only diagnostic procedures required (Roenigk, 1983). These are the 
only assessment procedures available to CHN’s and will be used in this study. 
Therefore, the characteristic venous skin changes, such as hyperpigmentation, 
liposclerosis, eczema and oedema, will be included in the first component of the model 
(Figure 2, page 27).
4.1.1.2 Arterial Disease
Arterial ulcers are mainly caused by arteriosclerosis obliterans. This disease results 
in partial or complete occlusion o f the arteries supplying the lower limbs, manifested by 
diminished or absent peripheral pulses (Roenigk, 1979). Siegel, Giargiana, Rhodes, 
Williams, and Wagner (1975) found that there was no consistent association between the 
presence and absence of peripheral pulses and the ability o f an ischaemic lesion to heal. 
Non-invasive techniques, such as the Doppler ultrasound with sphygmomanometer, 
demonstrate the extent of arterial ischaemia. This is determined by measuring the distal 
systolic occluding pressure or the ratio of the highest ankle pressure to brachial pressure 
(ankle brachial pressure index [A.B.P.I.]). An A.B.P.I. less than 0.90 has been 
associated with arterial disease (Johnson & Patten, 1977). Investigators suggest an 
ischaemic ulcer will heal if the ankle systolic blood pressure is more than 50 mmHg or 
the A.B.P.I. is greater than 0.25 (Johnson & Patten, 1977; Siegel, Stewart, Kwong, 
Sakimura, & Wagner, 1982). In a follow-up assessment o f ulcer sufferers, Callam et al. 
(1987) found that 16% of patients with palpable pulses had a resting pressure index of 
less than or equal to 0.90 (11% did not have a palpable pulse; 5% of limbs with normal 
dopplers had impalpable pulses). Sixty-five percent of subjects with no palpable pulse
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had an A.B P.I. less than or equal to 0.90. These authors cautioned that pulses are often 
not palpable in the presence of oedema (Callam et al., 1987). Also in this study, 35% of 
those over 65 years had a pressure index less than 0.9. Some problems do exist with this 
technique:. Calcification of arteries can result in abnormally high A.B.P.I. and difficulties 
in occluding arteries, often associated with diabetes (Thulesius & Lanne, 1987). 
Determination of the extent o f arterial ischaemia in leg ulcers by A.B.P.I. measurement 
provides a measure of healing potential and contributes to the choice of therapies 
(Sindrup et al., 1987).
Wound characteristics or observable signs o f the cellular processes of secondary 
healing— moderate exudate associated with the inflammatory phase; red appearance of 
granulation tissue seen in the proliferative phase; characteristic pink colour of marginal 
epithelial cell migration during the proliferative and maturation phases (Bruno, 1979; 
Cooper, 1990)— are features that guide dressing selection and may reflect disease 
progression in both venous and arterial disease. These factors form part o f the 
physiological component and will be more fully discussed in the latter sections o f this 
chapter.
The major pathophysiological mechanisms and their manifestations— oedema 
(measured by circumferentiometry); venous skin changes (measured in levels of 
hyperpigmentation, liposclerosis, and eczema); oxygenation (measured by A.B.P.I.); and 
wound characteristics— form the first model component (Figure 2, page 51).
4.1.2 Therapeutic Factors in Leg Ulcer Healing
Community treatment of leg ulcers has depended largely upon a presumption of 
venous ulceration, although combined venous-arterial disease is probably responsible for 
many cases, especially in people over the age o f 70. Leg ulcers associated with severe 
arterial disease, tend to be managed by the vascular surgeon. Their treatments are aimed 
at improving the arterial blood supply to the limb. Although combined venous-arterial 
disease is am important group, there have been few reported studies o f its management.
Surgical procedures are used in chronic venous insufficiency with varying degrees 
of success (Becker, Mollard, Brenot & David, 1986; Bekheit, 1966; Eriksson, 1988; 
Hansson, 1964; Hrabovszky, Karlinger & Grof, 1978; Lofgren, 1988). These 
procedures relate to hospital care. This discussion will concentrate on community-based 
interventions under the control of community nursing services.
Therapeutic activities are directed toward trying to achieve one or more o f the 
following:
(1) a reduction in the level o f oedema and the opportunity for its formation— for 
example, elevation of the limb, resting the limb;
(2) counteracting venous hypertension by external compression;
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(3) providing a microenvironment that potentiates healing— for example, topical 
applications o f solutions or dressings, use o f systemic fibrinolytics, antibiotics, 
diuretics and vasodilators;
(4) improving available oxygen— for example, cessation of smoking, elevation or 
dependence of the limb; and
(5) improving the nutritional status o f the client— for example, improving protein, iron, 
vitamin C and zinc intakes.
Reducing oedema can be achieved by the elevation of the limb, compression 
bandaging, intermittent pneumatic compression, and diuretic usage. Vertical leg 
drainage or elevation of the limb has been found to reduce oedema in leg ulcer subjects 
(Bourne, 1974, 1986a, 1986b). Bourne (1986c) demonstrated how this mechanism 
might work in animal and human volunteers. Venous pressures were determined at 
various positions: animal-horizontal (28 mmHg), leg at 45° (15 mmHg), leg at 80° (-4 
mmHg); human-horizontal (30 mmHg), leg at 45° (8 mmHg), and leg at 80° (-9 mmHg). 
Only when the limb is placed at an angle o f 80° does negative flow occur. Bourne (1974; 
1986b) applied these principles to a study of subjects raising their legs at this level for 
two days prior to applying viscopaste inelastic bandages. This resulted in 77% of 
subjects having healed ulcers in one year. Concerns about the application of 
compression to oedematous legs are acknowledged by Bourne (1992), whereby 
compromised arterial blood flow may occur unless the normal limb size and shape is 
present, particularly in the older patient with arteriosclerosis.
Resting of the affected limbs has been advocated from the early 1800s (Kellie, 
1805). No experimental studies have tried to quantify the degree of rest required to 
achieve effects upon healing. In a study by Gowland Hopkins and Jamieson (1983), 
bedrest subjects (exact position not disclosed) demonstrated increased diffusion and 
healing. Ulcers deteriorated when participants were discharged. These researchers 
suggested that reducing oedema may positively influence healing. Myers et al. (1972) 
found, in a comparison of wound care alone versus additional elastic bandages (n = 9), 
no relationship between healing rate and amount o f limb swelling. Bourne (1992), using 
circumferentiometry, demonstrated that raising the limb 20 inches for three hours 
resulted in a decrease in limb volume, but highlighted a ‘levelling o ff effect. This effect 
has also been demonstrated in a study by Stacey, Rashid, Vandongen, and Hoskin 
(1993), where a significant increase in leg volume in the no stocking group was found at 
the 2 week follow-up. No further increase was seen at the three month point. The 
relationship between limb position and oedema reduction has been highlighted with 
elevation at least to 20 inches having some benefit. A recumbent horizontal posture is 
unlikely to reduce oedema, but may prevent further oedema development. The 
association of limb position and oedema to healing rate in leg ulcers remains less clear.
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Graduated compression, using bandages or stockings, is recommended for 
ambulant patients with venous leg ulcers (The Alexander House Group, 1992). The 
benefits from this intervention are: assisting the pumping effects of muscular contraction, 
increasing blood flow velocity, counteracting raised venous pressure, and preventing 
oedema (Mathieson, 1988; Dale & Gibson, 1990). The basis of this therapy lies in 
Starlings law of equilibrium for capillary exchange, whereby increases in the capillary 
pressure result in fluid filtration into the tissue spaces (Guyton, 1981). The amount of 
external pressure required to prevent capillary transudation is 35-40 mmHg at the ankle, 
decreasing by 50% at the knee, based upon the known ankle venous pressures in normal, 
varicose and thrombotic legs (Blair, Wright, Backhouse, Riddle & McCollum, 1988; 
Cornwall et al., 1987; Salim, 1991). The gradual decline in pressure from the ankle to 
the knee is referred to as a pressure gradient or compression gradient. This ankle 
pressure and pressure gradient would be appropriate for the majority of patients with 
venous ulcers with vein exercise pressures o f 40-60 mmHg and having superficial or 
communicating vein disorders (Browse, 1986b). However, considerably higher 
pressures of 80 mmHg are seen in patients with deep vein thrombosis damage (Browse, 
1986b). The application of pressures that would counteract this pressure level could 
result in ischaemia. What of those patients with co-existing arterial disease (Ruckley, 
1986)7 Some authors have recommended that compression therapy be avoided in 
patients with an ankle arterial pressure less than 70-80 mmHg or an A.B.P.I. o f 0.80- 
0.90 (Blair et al., 1988; The Alexander House Group, 1992). Callam et al. (1987) also 
discussed the use o f external counteracting pressures of 20 mmHg or less in the gaiter 
region when the A.B.P.I. was not less than 0.70.
There are difficulties in maintaining appropriate ankle compression and graduated 
compression. First, the pressure required in an upright or dependent position is greater 
than that required for a horizontal position (Chant, 1970; Bjordal, 1988). Sigel, 
Edelstein, Savitch, Hasty and Felix (1975) demonstrated that pressures o f 18 mmHg at 
the ankle and 8 mmHg at the upper thigh gave ‘maximum consistent increase in blood 
velocity’ for subjects in the horizontal position. This is further supported by Bumard, 
Pattison and Layer (1986) where bandage pressures increased on standing. This problem 
led Holan, Jiraskova and Pankova (1976) to develop a hydrostatic compression device 
with a water reservoir that delivered consistent pressure in standing, sitting and 
recumbent positions. This was further supported by Gaylarde, Sarkany and Dodd 
(1993), whereby external pressures o f 40-50 mmHg resulted in maximal increases in 
oxygen tension when standing, but decreased TcPC>2 when recumbent. Pressures o f 40- 
50 mmHg were recommended for venous leg ulcer patients (Gaylarde et al., 1993).
Second, in a study of pressure girth profiles, Cornwall et al. (1987) demonstrated 
the importance of compression bandaging matching the leg size and shape. This problem 
can be understood from the underlying principle o f Laplace’s law—the pressure in the
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cylinder exerted by uniform tension in the wall is inversely proportional to the radius 
(Horsfield, Solomons & Ward, 1981). Actual pressures and pressure gradients o f 
various stockings, and ankle and calf circumferences, were determined, resulting in only 
33% having satisfactory gradation (Cornwall et al., 1987). Blair et al. (1988) confirmed 
these concerns whereby-the shape o f the leg was the main reason for achieving a 
compression gradient. The correlation coefficient o f r = -.63 between circumference and 
pressure supported these conclusions.
Third, clinical studies using a medical stocking tester have shown individual 
differences in bandage pressure and the application of a pressure gradient (Millard, 
Blecher & Fentem, 1986; Cornwall et al., 1987). Callam et al. (1987) identified 
detrimental effects o f inappropriate use of compression in 147 cases (in the presence o f 
arterial disease), and ineffective compression bandaging by nurses has also been found 
(Millard et al., 1986). This would suggest that monitoring of compression pressures and 
gradients with a Medical Stocking Tester would be necessary (Cornwall, Dore & Lewis, 
1986b; Bumand, et al., 1986).
Finally, as The Alexander House Group (1992) states, the success of compression 
therapy lies in therapy tolerance and adherence, and the mobility o f the patients. Many 
older patients have extreme difficulty in applying these bandages or stockings. The 
common practice of washing these bandages also greatly reduces the compression effects 
(Venn & Fox, 1987).
Two major concerns about compression therapy are raised by this discussion. 
From epidemiological evidence, 45% of leg ulcer sufferers in the Australian community 
are house-bound, with a further 11% requiring a walking aid (Stacey, Baker, Hoskin & 
Thompson, 1993). The usefulness of compression to these sufferers is therefore 
debateable. It is also likely that this group spends more hours in a recumbent position; 
perhaps requiring much lower pressures (18 mmHg at the ankle). Reflection upon 
Browse’s (1986b) concerns emphasises the need for a proper trial relating measured 
pressure with limb position and rate o f healing.
Other strategies, such as sequential gradient pneumatic compression, have been 
found effective in a randomised trial to enhance venous healing (Belcaro & Cohen, 1986; 
Coleridge Smith, Saring, Hasty, & Scurr, 1990). But this approach is difficult to arrange 
in a home environment.
Ultrasound and ultraviolet light therapy to the ulcer area have had mixed results. 
Roche and West (1984) demonstrated an improvement in the experimental group using 
ultrasound versus a control group (n = 13 matched pairs), while a randomly assigned 
treatment and placebo study of 44 patients found no significant difference (Lundeberg et 
al., 1990). It has been suggested by Dodd, Tatnall, Gaylarde, and Sarkany (1986) that 
ultraviolet radiation prevents changes in oxygen tension on standing and increases
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oxygen tension while recumbent. These therapies are performed by physiotherapists and 
will not be addressed in this study.
Numerous reports of topical applications— dressings or gels— and their effects, 
leave clinicians confused by the range of treatment options. There is no evidence from 
clinical studies that dressings alone contribute to the healing outcome of leg ulcers 
(Backhouse, Blair, Savage, Walton & McCollum, 1987; Myers, et al., 1972; The 
Alexander House Group, 1992; and Skene et al., 1992). However, there has been 
conflicting evidence in animal studies where enhanced angiogenesis, collagen synthesis 
and re-epitheliali sation have been found using occlusive dressings (Alvarez, Mertz, & 
Eaglstein, 1983; Pickworth & DeSousa, 1988). In contrast, Mata and Stacey (1993) 
demonstrated negative effects on fibroblasts in human tissue culture from most of the 
dressings that are commonly used. The litany o f clinical studies comparing dressings 
continues, and the difficulties in performing a controlled clinical trial is recognised. The 
ethical dilemma in having a no treatment group and the difficulty o f obtaining an 
adequate number o f study subjects are two o f the problems commonly experienced in 
these studies.
A chronological listing of clinical studies is presented in Appendix B. A review of 
these studies by the investigator has identified the following main areas o f weakness:
(1) the form of healing rate measurement contains considerable error;
(2) no volume measurement is included for a short-term study;
(3) lack of a no treatment group or control group;
(4) lack of independence of study ulcers from the subjects—for example, 2 ulcers 
studied per client;
(5) use of numbers insufficient to demonstrate small differences (type 2 error);
(6) lack o f control or matching on many o f the other factors affecting healing, eg., 
mobility, compression, limb position;
(7) methods of differential diagnosis not disclosed or a variety of aetiologies are 
included; and
(8) differing mean ulcer sizes and/or duration at beginning of the trials.
Appendix B notes the area o f weakness beside each study.
This lack of association between healing and dressings should not ignore the 
subjective benefits o f these dressings, such as pain relief, the convenience o f infrequent 
dressing, and patient comfort. When there are limited funds available for treatment, 
choices between competing therapies should be made on the basis o f demonstrable 
efficacy.
Also o f some concern is the mean age o f subjects who participate in these trials. 
The mean age of participants is often less than the median o f 74 years described in 
prevalence studies—for example, in Salim’s study of therapy (1991) the mean age was 
56 years.
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Three major developments have altered dressing selection. First, in the mid-1980’s 
the application of Winters (1971) moist wound healing theory (moist wound 
environments promote healing) influenced nursing practice. Second, the work of Calder 
and Leaper (1986) led to the elaboration of fifteen criteria to evaluate and compare the 
features of wound dressings. Several dressings could be considered suitable for a 
particular wound, but by giving each dressing an overall score for the fifteen criteria the 
clinician could compare them. Finally, the idea that dressing selection should be directed 
by the ulcer stage within the healing process has had a significant impact on therapeutic 
practices—inflammatory phases o f healing are associated with exudative appearance 
requiring absorbent dressings (Hellgren & Vincent, 1986; Lomas, 1988, colour coded 
dressing system related to the clinical appearance o f the wound; Loughry, 1989, III 
Color concept)
Specific medications that may positively influence the healing environment have 
been identified as diuretics, fibrinolytics, vasodilators, and antibiotics. Diuretics have 
been recommended for short periods (Rankin, 1962) or in grossly oedematous states 
(Myers et al., 1972). There are no clinical studies demonstrating a relationship between 
diuretic usage and healing. Browse, Jarrett, Morland and Bumand (1977) demonstrated 
that fibrinolytic enhancement agents (stanozolol) reduced lipodermatosclerosis. A 
double-blind cross-over trial (N  = 34) by Bumand, Clemenson, Morland, Jarrett and 
Browse (1980) demonstrated no change in lipodermatosclerosis, but double the healing 
rate. Stanozolol is not available in Australia and will not be considered in this study. 
Vasodilators, such as pentoxifylline (Trental®), often used for intermittent claudication, 
may enhance healing in venous and arterial disease states. The mechanism by which this 
drug works is by increasing erythrocyte flexibility, and thus enhancing available oxygen 
(Callam, Eaglstein & Lynch, 1988; Kramer & Swislocki, 1985).
The use of antibiotics is a controversial issue with The Alexander House Group 
(1992) suggesting that unless cellulitis is present, antibiotics should not be prescribed. In 
bacteriological studies of 30 ulcers on 18 subjects, secondary infection was present 
whether the ulcer was inflamed or not (Dagher, Alongi & Smith, 1978). These wounds 
are known to contain mixed microbes which have little impact upon healing (Eriksson, 
Eklund & Kallings, 1984; Leyden, 1984; Gilchrist & Reed, 1989). Contradictory 
evidence exists to refute and support the use o f antibiotics. The inclusion of systemic 
antibiotics in therapy did not result in differences in healing rate in a comparison of 
treatment with elastic support and treatment with support and antibiotics (N = 55) 
(Alinovi, Bassissi & Pini, 1986). Ciprofloxacin, an antibiotic active against Gram­
negative rods, was found to improve healing rates (N  = 26) in Valtonen, Karppinen and 
Kariniemi’s work (1989). These investigators also cautioned clinicians on the 
development o f ciprofloxacin resistant strains in 67% of the treatment group compared 
to 0% in the comparison group. Skene et al. (1992), in a leg ulcer healing prognostic
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model, found microbial growth or type were not significant contributors to the healing 
outcome. The prescription of medications is not a nurse’s role. Supporting medication 
compliance, and often the requesting of medication prescriptions for the client, is 
performed by the nurse as a client advocate, and will be included in this study. The 
importance o f antibiotic and diuretic therapy as adjuvant therapy in healing o f leg ulcers 
will be investigated. Microbial growth and type will not be studied.
Improving the available oxygen for leg ulcer healing has been the focus of many 
studies (Whitney, 1989). Smoking has been implicated as reducing the available oxygen 
(Dahl, 1985), but the precise relationships between skin oxygen levels and healing in 
both arterial and venous disease are complex. Transcutaneous oxygen pressure (TcPCh), 
a measure o f the oxygen delivered to the skin, is an indicator of the healing potential of 
ulcers in peripheral vascular disease (Franzeck, Talke, Berstein, Golbranson & Fronek, 
1982; Matsen et al., 1980). Only recently has it been shown that venous skin changes 
also show reductions in TCPO2, (mean of 64.2 mmHg 7.5 cm above the medial 
malleolus) (Reddy, Berent & Dormany, 1986). Mani, White and Creevy (1985) 
suggested a TCPO2 o f 40 mmHg or more, at the venous ulcer edge, was associated with 
healing. A comparison of ulcerated and non-ulcerated limbs in 39 subjects found 
lowered TCPO2 levels in ulcerated limbs— mean TCPO2 o f 42 mmHg taken 1 cm from 
proximal ulcer border (Sindrup, Avnstrop, Steenfos, & Kristensen, 1987). Nemeth, 
Eaglstein and Falanga (1989) were unable to demonstrate a relationship between levels 
of TcPC>2 (mean of 5.6 mmHg at the proximal medial edge) and ulcer healing (n = 14). 
The differences between Nemeth et al.’s (1989) mean values and other studies is 
remarkable.
The stability of TCPO2 has been questioned in a study of peripheral vascular 
patients where individual differences o f ±20-30% were found in foot positions and day- 
to-day variation (Rooke & Osmundson, 1989). Similarly, the stability of TCPO2 
measurement in venous disease has been questioned by researchers in the field. TcPC>2 is 
affected by skin blood flow, ambient room temperature, arterial P 0 2, skin thickness, 
electrode heating temperature, and position (Allen & Goldman, 1987; Rooke & 
Osmundson, 1989). Differences in results in TCPO2 in these studies may be attributed in 
part, to such factors. TCPO2 is a difficult technique, requiring twenty minutes to stabilise 
the measurement (Allen & Goldman, 1987). The time required was felt unsuitable for 
the present stud y where it had been decided that data collection would be limited to a 
maximum of 45 minutes. TCPO2 has been demonstrated to be correlated with A.B.P.I. (r 
= .73, Allen & Goldman, 1987), a factor included in this model.
There are, however, some noteworthy findings from studies of TCPO2. There 
appears to be a lowered TCPO2 level in the venous ulcer vicinity in the presence of a 
hyperaemic state (Sindrup et al., 1987). This was referred to as a ‘gaseous short circuit’ 
by Betz, Fischer and Strohm (1972, p. R62). Changes in position— from reclining to
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Standing— increase the TCPO2 in the ulcer area in venous disease and arterial disease 
(Reddy, et al., 1986; Allen & Goldman, 1987). Position and TCPO2 were measured on 
the dorsum of the foot in subjects with venous, venous and arterial, arterial, and no 
vascular disease (Creutzig, Caspary & Alexander, 1988). Subjects were placed in a 
supine position, limbs were passively elevated for 5 minutes, the supine position was 
assumed again for another 15 minutes, then subjects were asked to stand. In the supine 
positions, all groups except the arterial disease group demonstrated higher TcP02 levels 
than the normals (Creutzig et al., 1988). In the venous group, the mean TCPO2 
measured at 37°C and 44°C on the dorsum of the foot,, lowered on limb elevation (blood 
flow increases at 15°, and decreases at 45° [Beaconsfield & Ginsburg, 1955]) and 
increased on standing (decreased flow [Brigden, Howarth & Scharpey-Schafer, 1950]). 
Changes in values may be accounted for by vasoconstrictor responses (Creutziq et al, 
1988; Gaylarde et al., 1993) or baroreceptor activity reducing peripheral blood flow in 
posture changes, and enhancing TCPO2 (Beaconsfield & Ginsburg, 1970). These authors 
suggest lower TcPC>2 values exist just below the skin surface o f venous ulcers, 
supporting a diffusion block theory (Creutziq et al, 1988). Relief o f venous pressure by 
‘occlusion manoeuvres’ on elevation improved the TcP02 in the presence of decreased 
flow measured by a flowmeter in the venous only group (Creutziq et al., 1988, p.78).
In the venous-arterial disease group, Creutziq et al. (1988) also suggested that 
standing resulted in near normal TCPO2, although a significant difference existed between 
this group (59 mmHg) and the normal group (65 mmHg) (Creutzig et al., 1988). The 
improvement to the TcP02 gained from standing, relative to the level of arterial disease 
rather than venous disease, may support the benefits o f limb dependence in this combined 
group. This assumes the diffusion barrier hypothesis of venous ulcer formation is 
correct. It also requires that the increase in venous pressure, and perhaps consequent 
increase in the hypothesised diffusion barrier, is less than the gains in arterial peripheral 
circulation improvement. This study demonstrates the benefits of limb dependence to the 
arterial disease group. This is reflected in scenes from vascular units, where patients 
choose to sleep in chairs rather than beds, in order to keep their legs in a dependent 
position. Limb position, or changes in limb position, may alter the available oxygen and 
indirectly affect healing.
Interventions aimed at improving the nutritional status o f leg ulcer clients have 
been studied. A review o f the rather conflicting research has highlighted the 
uncertainties about the role of zinc and protein in the healing o f ulcers. No relationship 
was found between healing rate and serum zinc level in a controlled trial of zinc 
supplements, although abnormally low levels were found in experimental and control 
groups (n = 16 and n = 12) (Myers & Cherry, 1970; Greaves & Skillen, 1970, n = 18). 
This was confirmed by Clayton (1972) in a small study of 10 patients. Fifty percent of 
patients with leg ulcers were found to have low serum zinc levels. Serum zinc
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Supplement in subjects with low levels was associated with increased healing rates (<n = 
14 pairs) (Hallbook & Lanner, 1972). A similar study design was used by Haeger and 
Lanner (1974) (n = 14 pairs) who found no significant difference between groups. 
Phillips, Davidson and Greaves (1977) (n = 39) also confirmed this finding in their study. 
Hallbook and Lanner (1972) suggested that serum zinc and zinc levels in the tissues may 
be different. This was studied by Dachowski, Plummer and Greaves (1975) who found 
high concentrations o f zinc in the thigh tissue compared to low serum zinc levels in 
chronic leg ulcer sufferers. Conversely, topical zinc oxide treatment has been associated 
with improved healing (Stromberg & Agren, 1984). Perhaps the examination of the 
periulcer tissue zinc levels could provide some answers to this problem. Personal 
discussion with an expert in zinc measurement (I. Dreosti, personal communication, July 
1991) led to the suggestion that tissue samples from the ulcer area would be required to 
determine free and bound zinc. This would be detrimental to the client and will not be 
included in this study. There is also doubt about the sensitivity o f serum zinc as an 
indicator of zinc status (McKenzie, 1979).
Patients with chronic leg ulcers may have deficiencies in protein, iron and zinc. 
Delayed healing has been associated with decreased serum albumin levels (Peacock & 
Van Winkle, 1976). Reductions in haemoglobin have only been associated with delayed 
healing in the presence of hypovolaemia (Sieggreen, 1987). Nutritional indices such as 
haemoglobin, serum iron, iron binding capacity and serum ferritin, serum proteins, and 
serum zinc levels were studied in 24 matched pairs of patients with chronic leg ulcers and 
controls from geriatric and surgical clinic patients (Schraibman & Stratton, 1985). The 
mean age of the subjects was 75 years and 73 years respectively. From this study there 
was no instance o f macrocytic anaemia; iron deficiency anaemia was increased in the 
patient group; serum zinc was low in both groups (7 patients and 11 controls); and there 
was no abnormality in protein levels (Schraibman & Stratton, 1985). The authors 
concluded that the nutritional deficiencies were more a reflection o f the gender and age 
of the groups (Schraibman & Stratton, 1985) and recommended a large randomised trial 
o f zinc. Similarly, no protein abnormality was found in ‘sick’ or ‘free-living’ 
(community-based) elderly (n = 691), where well above ‘safe protein intakes’ were found 
(Munro et al., 1987). The suggestion that poor protein intakes, low serum levels o f 
protein, or low serum zinc are present in leg ulcer patients remains questionable. 
Periulcer zinc and protein intakes may be o f significance to healing rates of leg ulcers, 
but the evidence thus far is inconclusive and will not be pursued in this study.
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Figure 3: Therapeutic and Physiological Components of Leg Ulcer Healing
In summary, it is proposed that four therapeutic elements (Figure 3, page 40)—  
limb position (elevated/horizontal/dependent where appropriate), compression, 
medications, and topical applications—will predict healing in leg ulcers. This 
component’s effects will be additive to the physiological component. These two 
components represent the main areas of research in leg ulcer management thus far.
The inconsistencies in research into therapies presented throughout this discussion 
suggests that further investigation is required, and also highlights the importance o f 
developing a comprehensive model o f factors which could influence healing of leg ulcers 
in older people.
4.1.3 Psychosocial Factors in Leg Ulcer Healing: Older People and the 
Chronic Illness Context
As Ory and Bond (1989, p. 2) state:
There is now a substantial body of research that is contributing to knowledge of how 
social and behavioral factors, interacting with biological factors, influence health 
and function in the middle and later years.
The social and cognitive aspects o f any chronic illness are complex, and 
particularly so in older people. O f concern are the major differences between younger 
and older adults. The variance in measures o f functional health of older adults is much 
greater than in younger groups (Ory & Bond, 1989). In addition, there is unusual 
variation within the older age groups themselves, in both health and functioning, often 
referred to as ‘the heterogeneity o f older populations’ (Ory & Bond, 1989, p. 3). The 
importance of studying the social and cognitive aspects o f leg ulcer healing, within a 
framework of the heterogeneous nature o f older people, is a major theme of this study. 
The areas o f literature to be presented here include social support, client health
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behaviour models, health beliefs in older people, and interactions of the beliefs of health 
professionals with these concepts.
Cox’s Interaction Model of Client Health Behaviour (IMCHB) (1982) was 
selected to provide a framework from which this conceptual model could be further 
developed. The application of this model to older people residing in the community 
resulted in 54% of the variance in health status being explained (Cox, 1986). Social 
support was acknowledged as an important factor. While emphasising the influence of 
the client-health professional interaction, Cox’s model also provides a framework that 
incorporates many concepts from the Health Belief Model (HBM) (Rosenstock, Strecher 
& Becker, 1988) which may be relevant in the healing of leg ulcers.
4.1.3.1 Social Support
The social context in which this chronic condition in the elderly is experienced may 
contribute to the healing outcome (Wise, 1986). Community health nurses have often 
claimed that they are the only visitor that some leg ulcer clients have. They feel that 
some of their clients do not comply with set regimes and that some even detrimentally 
interfere with the ulcer3 . This suggests that leg ulcer sufferers have reduced social 
networks and consequent support, and that nurses perform some role in their support.
Numerous studies have highlighted the relationship between social support and 
health in older people (Weinberger, Hiner & Tierney, 1987; House, Landis & Umberson, 
1989). Social support may affect health directly, or indirectly by cushioning life stresses 
and enhancing the resultant health status (Weinberger et al., 1987). Although differences 
are found in research results, these are often attributed to the definition and consequent 
operationalisation o f social support (Revicki & Mitchell, 1986). Considerable debate 
exists as to how social support should be measured: structural characteristics o f social 
networks (for example, number o f kin and non-kin contacts), or the nature of support 
received (for example, informational, emotional and tangible support [Cobb, 1976]).
Rounds and Israel (1985) describe social networks as being composed of structural 
(size, density), interactional (reciprocity, stability) and functional characteristics 
(affective, instrumental, cognitive support). Cobb (1976) defines social support as 
information that leads the subject to believe that he/she is cared for and loved (emotional 
support), esteemed and valued (esteem support), and belongs to a network of 
communication and mutual obligation (network support). House and Kahn (1985) also 
include informational support into this concept. Efforts have been made to establish the 
links between social networks, social support, health, and compliance (Rounds & Israel, 
1985).
3 Anecdotal statements made during discussions with groups of community health nurses in the 
Australian Capital Territory in April 1991.
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In the elderly, the number of face to face contacts and closeness of contacts, is 
associated with increased tangible (aid, money) and emotional support (Seeman & 
Berkman, 1988). A decrease in social networks and consequent emotional support 
occurs with increasing age (Heller & Mansbach, 1984). Decreasing networks and 
support affect morbidity and health status (Weinberger et al., 1987; Ganster & Victor 
1988), compliance behaviours (Levy, 1983), and health outcomes in chronic disease 
(Kaplan & Toshima, 1990). Older women have larger social networks than older men 
and in women an increased network size is related to greater well-being (Antonucci & 
Akiyama, 1987). However, in both men and women, support quality enhances well­
being (Antonucci & Akiyama, 1987). An Australian study has found that emotional 
support was associated only with women’s mortality. No relationship was found 
between social participation and mortality in either women and men (McCallum, 
Shadbolt & Wang, in press). The elderly leg ulcer client is likely to require 
informational, tangible and emotional support to enhance health behavioural changes. In 
contrast, in two studies o f older people with rheumatoid arthritis, researchers found that 
social support did not influence fatigue and self-management outcomes in this mobility 
altering problem (Belza, Henke, Yelin, Epstein, & Gilliss, 1993; Taal, Raker, Seydel, & 
Wiegman, 1993). Social support may be related to healing outcomes in older leg ulcer 
sufferers.
A unidimensional score for social support, composed o f subscales, may reduce the 
possible statistical association between support and other variables (Revicki & Mitchell, 
1986). Being defined as a multidimensional construct, the application of the various 
dimensions would seem important in any exploration o f the effects o f social support 
upon health or healing. Therefore, both a total social support score and the various 
scores for tangible, informational and emotional support will be included in this research.
4.1.3.2 Health and Disease Perceptions. Health Beliefs
Health is often defined by the individual’s ability to continue to perform social roles 
and tasks, or disability-free independent living (George & Bearon, 1980). In older 
people, health is often indicated by functional abilities (Ory Abeles, & Lipman, 1991; 
Wolinsky & Arnold, 1988). Chronic lower limb ulceration can result in restrictions to 
mobility (11%) and interference with work or leisure (42%) (Callam et al., 1988). In 
post thrombotic leg ulcers, Antal and Reiss (1974) suggest that 8% of sufferers are 
completely disabled. When leg ulcers interfere with an older person’s normal roles, then 
illness is likely to be detected.
Similarly, in illness, a pathological process may well be active, but the perceived 
alteration in role, or physical experience, may determine the health-related behaviour the 
individual will take (Eisenberg, 1977). The impression is influenced by an awareness of 
change in appearance and the interpretation o f the physical experience (Eisenberg, 1977; 
Haug, 1981). These perceptions are often expressed as beliefs and attitudes, or cognitive
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dimensions, of the disease (Nagy & Wolfe, 1984). The cognitive appraisal and affective 
responses to illness are major factors in the health and well-being of older people residing 
in the community (Cox, 1986). Pain experiences, limb tissue loss, and alterations in 
activity, may be substantial in leg ulcer sufferers. Pain explained the outcome of fatigue 
(Belza et al., 1993) and self-management in older people with rheumatoid arthritis (Taal 
et al., 1993). Health-related behaviour in chronic disease is often related to these 
cognitive dimensions o f the disease (Nagy & Wolfe, 1984).
The application, by many researchers, of the concepts from the social cognitive 
theory, protection motivation theory, and the Health Belief Model (HBM), suggests that 
perceived severity, self-efficacy and response efficacy beliefs (benefits) may influence 
behaviours and health outcomes (Bandura, 1982; Harrison, Mullen & Green, 1992; Janz 
& Becker, 1984; O’Leary, 1982; Rogers, 1975; Rosenstock, 1991; Rosenstock, Strecher 
& Becker, 1988; Strecher, DeVillis, Becker, & Rosenstock, 1986; Taal et al., 1993; 
Wallston, Wallston, Smith & Dobbins, 1987; Wurtele & Maddux, 1987). Perceived 
severity, or the evaluation o f clinical (pain and disability) and social consequences of 
illness (or effects upon work or leisure) (Janz & Becker, 1984), provides the stimulus to 
act in a health maintaining manner. Beliefs about the ability to perform the required 
behaviour (self-efficacy) are associated with beliefs about the outcome being contingent 
upon such behaviour (response efficacy) (Beck & Lund, 1981).
Krause (1990) discusses illness behaviour models in older people citing the overlap 
of constructs between the Anderson behaviour model (predisposing, enabling and need 
characteristics), a frequently used model, and the HBM. Beliefs in the perception of 
physical illness, or perceived severity, and efficacy o f care or response efficacy, are 
common to both models. Health beliefs, often measured as health worries, are important 
factors in health service utilisation within some limitations (Wolinsky & Johnson, 1991; 
Strain, 1991). Rarely have the operationalised variables derived from the model 
constructs explained more than 20-30% of the variance in medical care use (Wan 1989; 
Krause 1990; Strain 1991; Wolinsky & Johnson, 1991). Disease-specific or symptom- 
oriented beliefs are recommended indicators (Strain, 1991). Physical activity, and self- 
efficacy expectations contributed significantly to the outcome o f fatigue (Belza, et al., 
1993) and self-management o f another mobility-altering health problem in older people, 
rheumatoid arthritis (Taal, et al., 1993). In summary it seems distinctly likely that these 
cognitive factors—-perceived severity, self efficacy cmd response efficacy beliefs—could 
contribute to leg ulcer healing in the elderly.
4.1.3.4 Interactions Within Social Support and Health Beliefs
A relationship develops between the community health nurse and the client in 
caring for this condition long-term. Any research into the problem should acknowledge 
and explore the effects o f this relationship (Cox, 1984; 1986).
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Interdependence between the health professional and the patient, or relationship 
reciprocity, is important in adaptation to chronic illness (Rounds & Israel, 1985). The 
impact the community health nurse has on functional characteristics o f support (tangible, 
informational and emotional), may be important in the care of elderly leg ulcer sufferers. 
Studies manipulating the social support delivered by nurses or other health professionals, 
with or without home visits, have demonstrated inconsistencies in visiting procedures by 
nurses, and inconsistencies in terms o f study designs and variable manipulation (Levy, 
1983). The role the CHNs’ have in the perceived social support of the leg ulcer client, 
nurses ’ social support influence, will be explored.
It is likely that throughout a caring relationship of numerous visits with the CHN 
the influence of the nurses’ beliefs on client’s beliefs, may result in changes in compliance 
and subsequent healing. Health professionals may play a major role in setting their 
clients’ perceptions— perceived severity, self-efficacy and response efficacy beliefs— and 
altering behaviours positively (Beck & Lund, 1981; Heszen-Klemens & Lapinska, 1984). 
The social and cognitive dimensions o f this condition may be unique to the client, or, it is 
proposed, may result from the community health nurse and client interaction. The 
influence these factors have on compliance behaviour and subsequent healing will be 
examined.
The impact that the interaction between health beliefs of older people and their 
carers has on health outcomes has been demonstrated by Cox (1986). The Interaction 
Model of Client Health Behaviour by Cox was applied to a study o f community-based 
elders. Cox (1986) suggested that without a positive sense o f well-being, personal 
efficacy and health behaviour control may be difficult to accomplish. Wahl’s study, into 
the interactions between the elderly and professional care givers, demonstrated that the 
home health care group (w = 14) reported more control in self-care interactions than the 
nursing home group (n = 16); more independent self-care behaviour was observed in the 
high self-efficacy group; and the subjects related ‘nonuse of competence’ to the staffs 
behaviour (Wahl, 1991, p. 239). In contrast the staff associated this ‘nonuse’ to elder’s 
characteristics. Brown analysed nurse-client interactions and promoted the tailoring of 
interactions to obtain ‘congruence between patient characteristics and nurses’ actions’ 
(Brown, 1992, p. 45), asserting an interaction between client and nurse self-efficacy 
beliefs. The sharing o f similar and realistic perceptions o f the client’s abilities, by nurses 
and clients, may have implications for long-term health behaviour maintenance and the 
appropriate utilisation o f elders’ abilities in leg ulcer care.
Dampening o f health professional activism may result from negative beliefs in self 
efficacy (perceived ability to perform the recommended action) and response efficacy, 
determined by acceptance o f stereotypes. Therapeutic activism is an attitude that has 
direct influence on older patients (Haug, 1981). Stereotyped attitudes in caring for the 
elderly, such as ageing equals physical deterioration, can distort the health professionals’
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perceptions o f the nature of the problem (Haug, 1981). Evidence of acceptance of 
stereotypes of the elderly by hospital-based nurses has been demonstrated by Campbell 
(1971). The impact of educational programs upon these beliefs has been disappointing 
(Robb, 1979). The presence o f stereotype acceptance and its influence upon therapeutic 
activism and efficacy beliefs in leg ulcer care requires further study (Lund, 1966; Jay, 
1989). Also, strategies such as persuasive communication have been found to alter the 
perceived threat of disease, outcome expectancy and subsequent health behaviours (Beck 
& Lund, 1981; Maddux, Norton & Stoltenber, 1986). This would suggest that 
community health nurse interactions may influence perceived severity and beliefs about 
response efficacy, important factors considered in this model of care. These stereotypes 
may influence the community health nurses’ beliefs in the client’s self-efficacy and 
response efficacy.
Health professionals have also been found to express ‘negative reactions’ when 
they encounter uncertainties relating to therapies and their outcomes (Ford, Liske & Ort, 
1962; Volinn 1983; Wills, 1978;). Community health nurses have reported such 
uncertainties to the investigator4 . The possibility that these negative reactions could 
influence client behaviour deserves investigation. Nurses ’ response efficacy beliefs may 
contribute to an explanation for the fact that 60% of people with leg ulcers are not 
currently receiving health professional care, but 92% had at some time (Henry, 1986). 
First, nurses may be conveying to clients their uncertainty in terms o f therapies and 
outcomes, thus making clients feel that nothing really helps. Second, if a client perceives 
that no intervention is helpful perhaps they would stop seeking treatment. An 
examination o f the congruence between the nurses' perceived severity, self-efficacy and 
response efficacy beliefs and the clients beliefs could provide the basis for new 
therapeutic possibilities.
Figure 4 demonstrates both the direct relationship between clients’ health beliefs 
and social support and healing, and the interaction between nurses’ and clients’ health 
beliefs and social support.
4 Anecdotal statements made during discussions with groups of community health nurses in the 
Australian Capital Territory in April 1991.
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Figure 4: Psychosocial, Therapeutic and Physiological 
Components of Leg Ulcer Healing
4.1.3.4 Indirect Effects of Control upon Health Beliefs
Both aging and chronic disease have been associated with alterations in self- 
efficacy beliefs, or beliefs about the ability to perform required health behaviours 
(Lachman, 1986; Wallston et al., 1987; Marshall, 1991). Wallston et al. propose that 
self-efficacy beliefs may not mirror behaviour in the presence o f an external locus of 
control (1987). Locus o f control is the degree to which individuals perceive events in 
their lives as being a consequence o f their own actions, and controllable (internal 
control), or as being unrelated to their own behaviour and therefore, beyond personal 
control (external control— fate, chance or powerful others) (Rotter, 1954; Strickland, 
1978, 1989). The similarities and differences between self-efficacy and locus of control
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have been highlighted— self-efficacy is concerned with control of behaviour, whereas 
locus of control refers to outcomes and/or reinforcements (Strecher et al., 1986; 
Wallston et al., 1987). Older people with an internal locus of control may not believe 
they can perform the behaviours required to achieve the outcome (Wallston et al., 1987). 
These constructs are positively correlated but the correlation rarely exceeds r = .50. 
Consequently, self-efficacy and locus o f control are treated as independent constructs of 
perceived control. External health locus of control (powerful other), or beliefs that 
health outcomes are contingent on other people’s behaviour, was a major predictor of 
behavioral outcomes in research in older people and chronic disease (Lachman, 1986; 
Nagy & Wolfe, 1984).
External control is proposed as a positive experience for those struggling with the 
care of their chronic illnesses (Reid, 1984). Reid found elderly people in poor health 
progressively increase in externality over a five year period. ‘Participatory control’, or 
the increasing acceptance of the competence of others to care for their health, was 
proposed as a possible explanatory process (Reid, 1984). This notion was stated by 
Brown to be an important conceptual understanding in nurse-client interactions, and was 
labelled ‘shared control of health processes’ (Brown, 1992, p.45). Weisz, Rothbaum and 
Blackburn (1984) supported the purposeful nature of relinquishing of control, suggesting 
personal power enhancement as the likely outcome. Health professional or powerful 
other interaction is posited to have beneficial effects upon health beliefs and outcomes in 
older people with chronic disease (Lachman, 1986; Nagy & Wolfe, 1984).
Although Rotter’s locus of control was studied as a unidimensional concept 
(internal-external), when applied to the health situation multidimensional aspects 
(internal, external— chance, powerful other control) were found to be more appropriate. 
The Multidimensional Health Locus o f Control (MHLC) Subscales— measuring internal, 
chance, and powerful other health locus of control— could be applied independently to 
health research (Wallston et al., 1978; Lau & Ware, 1981). Domain-specific (health) and 
multidimensional concepts o f control were recommended by Lachman (1986) in studies 
o f older people. High scores on the Powerful Others Health Locus o f Control scale 
(PHLC) indicate beliefs that dependence on others for assistance is necessary (Wallston 
et al., 1978). In the clinical situation, the client relies upon the nurse for assistance with 
their leg ulcer care, perhaps shifting toward participatory control. The indirect effects of 
powerful others health locus o f control on self-efficacy beliefs may influence the healing 
outcome and will be examined in this study.
4.1.3.5 Compliance and Older Adults
The desired outcome in chronic illness is compliance with, or adherence to, sick- 
role behaviour (actions taken to restore health or prevent further deterioration) (Haynes, 
1979). The increased frequency and range o f chronic illnesses experienced by older 
people suggests that there is an increased need for strategies that enhance compliance
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with therapeutic regimes (Amaral, 1986). Compliance rates are generally equivalent for 
older and younger people, with some heightened acceptance (92%) seen for such 
activities as use of nursing services when recommended (Amaral, 1986).
There are physical, psychological and environmental barriers to compliance in older 
people. Amaral (1986) describes the physical barriers of altered vision and hearing, and 
the psychological barriers of cognitive impairment, depression and lowered personal 
competence. Cognitive impairment and self-efficacy, related to personal competence, 
will be explored in this study.
The environmental barriers identified by Amaral (1986) included income, 
transportation, social isolation, and inadequate therapeutic regimes. Amaral (1986) 
indicated that biases were apparent in health care delivery, and cited the exclusion of 
older people from breast cancer trials, even though they are the persons most affected. 
In addition, this author refers to compliance ‘sabotage’ whereby health professionals 
either do not give the older person an opportunity to follow the treatment program, or 
present the program in such a manner that it is impossible for the regimen to be 
performed by that person (Amaral, 1986, p. 146).
The case of the older leg ulcer sufferer highlights the problems associated with 
inadequate therapeutic regimes and compliance. Gamborg Nielsen, Munk Madsen, and 
Stromberg’s (1990) acceptance and appropriate management o f this problem was 
demonstrated in their study of older persons suffering from arthritic changes and leg 
ulcers. Compression stockings with zippers improved the ease with which these 
stockings were applied and removed, enhancing compliance and diminishing relapse rates 
(Gamborg Nielsen et al., 1990). This strategy allowed older people the opportunity to 
perform the required health maintaining behaviour. Similarly, a recent study 
demonstrated that intolerance o f therapeutic compression in older people was not 
uncommon (Bliss & Schofield, 1993). The variability within groups of older people 
suggests a more adaptable ‘standard’ regime, or indeed no standard regime, is required 
to meet older individual needs.
Gordis (1979) recommended direct and indirect methods o f evaluation when 
determining compliance. Rate o f healing could be perceived as a direct outcome 
measure o f compliance with regimes, or the desired outcome. However, a poor result in 
direct outcome methods, such as healing rate, may not necessarily be interpreted as non- 
compliance (Gordis, 1979). More indirect measures o f compliance would include 
compliance with positioning and compression bandaging activities. Direct and indirect 
measures of compliance will be explored in this study of older people with leg ulcers.
4.1.4 Healing in Older People
Varying degrees o f tissue loss are associated with venous or arterial disease o f the 
lower limb. Where there is tissue loss in leg ulcers, healing occurs by ‘secondary 
intention’— wounds being left open to heal (Bruno, 1979; Sieggren, 1987). Where
48
healing is referred to throughout this discussion, the process involved is healing of this 
kind. As Cooper (1990, p. 167) suggests, an understanding of the ‘healing trajectory’ is 
essential information to clinicians involved in wound healing. This healing trajectory 
includes three integrated and overlapping phases—the inflammatory, the proliferative, 
and the maturation or remodelling phases— fully described below.
4.1.4.1 Healing by Secondary intention
Inflammatory Phase
The inflammatory phase includes such processes as blood inflow (including cellular 
elements such as fibrinogen [Pollack, 1979]), removal of cellular debris, combating of 
infections agents (Hotter, 1982), and initiation of the process of healing (Sieggren, 
1987). Haemostasis is achieved by vasoconstriction of the local vessels through 
vasospasm, compression of severed vessels through increased extraluminal hydrostatic 
pressure, and platelet aggregation (Hotter, 1982). Leakage of fluid, protein and enzymes 
from the intravascular compartment into the extracelluar space causes oedema, erythema 
and heat at the wound site (Cooper, 1990; Sieggren, 1987). Migration and 
chemoattraction o f phagocytic leukocytes (short-term bacterial ingesters such as 
polymorphonuclear granulocytes and mononuclear granulocytes that give rise to 
macrophages which release proteins that promote fibroblast formation), in combination 
with platelet growth factor, secrete the angiogenesis factor stimulating endothelial bud 
development o f new vessels (Cooper, 1990; Pollack 1979; Sieggren, 1987). The 
characteristic wound signs and symptoms of this phase would include redness, swelling, 
heat, pain, moderate exudate, and the presence o f fibrin.
Epithelial migration can occur in superficial wounds from wound margins or sweat 
glands (Jarrett, 1973; Sieggren, 1987). Migration results from enzymes cleaving a path 
underneath the formed eschar (Winter, 1971). In secondary intention healing, epithelial 
migration requires a vascular bed to form to nourish new tissue (Sieggren, 1987). 
Capillary profileration and fibroblast migration signals the end of the inflammatory phase, 
and the beginning o f the proliferative phase.
Proliferative Phase
Fibroblast proliferation, capillary budding, granulation tissue formation, collagen 
synthesis and contraction are the essential roles o f the proliferative or second phase o f 
healing. Fibrin deposition during haemostasis forms the structure for fibroblast 
infiltration (Hotter, 1982). Fibroblasts synthesise collagen, muco-polysaccharides, and 
glycoproteins, contributing to fibre orientation and polymerisation (Hotter, 1982). 
Neoangiogenesis occurs concomitantly. Capillaries starting as bud-like structures 
infiltrate the wound and form loops (Cooper, 1990; Pollack, 1979; Sieggren, 1987). As 
Cooper (1990) states, newly synthesised collagen, ‘ground substance’ and new vessel
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formation give rise to the red appearance in the wound, characteristic of granulation 
tissue, and the proliferative phase.
With the maturation of the granulation tissue, marginal epithelial cell migration and 
proliferation occurs showing the characteristic pink colour of epithelialisation (Bruno, 
1979). A dynamic process of collagenase breaking down collagen, and fibroblasts 
producing collagen, continues to ‘remodel the wound’ into a stronger organisational 
structure.
Remodelling Phase
The final phase, remodelling, involves collagen remodelling and continuing wound 
contraction (Sieggren, 1987). Fibres align themselves with stress lines, and as water and 
mucopolysaccharides are removed, compression o f collagen fibrils occurs and closer 
cross-linkage of sites forms (Pollack, 1979). This enhances wound strength. As the 
synthesis o f collagen decreases, reduced oxygen tension in the vascular beds results in 
granulation tissue receding, leaving a dense collagen bundle (Pollack, 1979). 
Contraction, or the reduction of tissue loss by centripetal movement of the surrounding 
tissues (Pollack, 1979), occurs by myofibroblasts (having smooth muscle and fibroblastic 
characteristics). This action results in the movement of the wound margins inwards, 
decreasing the volume of the tissue loss and the surface area required to cover the 
wound (Pollack, 1979; Sieggren, 1987). These three processes—granulation, 
epithelialisation, and contraction—will close a wound healing by secondary intention. 
Changes in the wound surface area and wound volume are therefore suitable indicators 
of healing.
4.1.4.2 Healing Determination
Defining when healing has occurred, or when for the purposes o f clinical trials, the 
endpoint of healing has occurred, has been an area of some controversy. Weekly or 
monthly changes in wound area, as opposed to time to complete healing or zero wound 
area, have been debated (Bulstrode, Goode & Scott, 1987; Stacey, Bumand, Layer, 
Pattison, & Browse, 1991). The relationship between short-term intervals and the 
endpoint of completed healing has been explored by Bulstrode et al. (1987). A strong 
relationship was demonstrated between change in surface area measurement, measured 
by stereophotogrammetry (topographical mapping technique), at 3 to 5 weeks and time 
to complete healing (correlation r = .87-94). Stacey et al. (1991) measured by 
photograph and ultrasonic digitisers, ulcer size reduction at 1,2,  and 3 month intervals, 
and demonstrated a moderate positive relationship with complete healing (rs = .42-61). 
Four to five week periods, at anytime throughout the duration o f the ulcer, do appear to 
be related to complete healing, and will be used in this study.
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4.1.5 Comprehensive Conceptual Model of Leg Ulcer Healing
The following conceptual model (Figure 5, page 51) is derived from the literature 
review and from the influence of the Interaction Model o f Client Health Behaviour 
(IMCHB) by Cox (1982). Cox (1986) recommends that the concepts and constructs of 
the IMCHB model can be changed to produce a simpler conceptual model that 
incorporates interaction and its effects upon health outcomes. This conceptual model is 
unidirectional in its interaction, as can be seen by the arrows between the nurse and 
client; considering only the influence the nurse has on the client. The model includes the 
clients’ physiological, therapeutic and psychosocial factors, and the interactions between 
the nurses’ and clients’ health beliefs and social support, to determine the health 
outcomes of compliance and leg ulcer healing.
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Figure 5: Conceptual Model of Leg Ulcer Healing
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This model provides a framework for consideration of the contribution to healing 
of each component— physiological, therapeutic and psychosocial. This investigator 
proposes that physiological, therapeutic and psychosocial factors may have additive 
effects on healing. The nurse’s role in social support may alter the client’s overall 
support and subsequent compliance and healing. The nurse’s perception of severity may 
affect the client’s perceived severity, compliance and healing. Similarly, the nurse’s 
beliefs may modify the client’s efficacy beliefs, compliance and healing.
Although this model is developed from a comprehensive perspective, some 
discussion of other leg ulcer healing models— essentially biomedical approaches— and 
related issues is relevant to this research.
4.1.6 Modelling of Leg Ulcer Healing
There are a number of difficulties in modelling healing in leg ulcer sufferers. They 
include: (1) the number of sufferers required to determine the variance in healing on 
several factors is large; (2) the prevalence of the condition is low in younger populations 
which are more easily contacted and followed over time; (3) the resources required for 
collecting data in the community, where most o f the care is delivered, are far greater than 
those required for a clinic-based study, and losses during follow-up visits in clinics is 
high; (4) the presence of diverse causes o f leg ulcers in older groups make the required 
number of subjects much greater; (5) there is potential for a study o f this nature to 
involve a lengthy data collection period, depending on clinic or community subject 
availability; and (6) the follow-up time required to reach the study endpoint of time to 
complete healing may be substantial.
The largest study of this nature, performed by Haeger (1971) included 559 clinic 
patients, aged between 24 and 76 years, with 604 ulcerated legs. The healing quotient, 
or average healed ulcer area in mm2 per day, was measured using graph paper tracings, 
and compared on several local (vascular state, thrombosis, eczema, other cutaneous 
disease, history o f ulcers, duration o f ulcer prior to treatment, ulcer size and location) 
and general factors (age, gender, presence o f anaemia, diabetes mellitus, cardiac or liver 
disease, obesity, hypertension, diseases limiting limb movement, and non-ulcer treating 
drugs). Venous and arterial ulcers were examined separately. All ulcers received the 
standard venous treatment o f dressing and compression bandage, and diuretics if oedema 
was present; or the standard arterial treatment of antiseptic powder, ergot derivates, and 
half of these received anabolic steroid injections monthly. The aim of the study was not 
to assess therapeutic effectiveness, but general or local factor effects. Haeger (1971) 
concluded the following factors were associated with poorer healing rates: deep venous 
incompetence in addition to perforating vein incompetence, ulcers greater than 800 mm , 
ulcers in the immediate or below malleolar region, obesity, movement limitation 
associated with joint disease, and the use of corticosteroids. Factors not associated with 
healing included: skin changes, the first or recurrent ulcer, the ulcer duration, age,
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gender, and anaemia in older age groups. Haeger (1971) found the average healing rate 
to be 8.5 mm2/day; and the median time to complete healing of a venous ulcer was 
slightly more than four weeks, with a mean of 11 weeks.
In the arterial group, 86 leg ulcers in 80 subjects had a mean healing time of 5.4 
months, and a healing rate of 4 mm2/day. Ulcers over bony prominences, and diseases 
affecting movement, influenced healing negatively. The history of ulcers, ulcer size or 
duration, presence of skin changes, and older age did not affect healing. The magnitude 
of influence that these factors had on healing was not quantified.
A double blind controlled trial by Salim (1991) determining the additional influence 
of oxygen-derived free radicals (allopurinol and dimethyl sulfoxide) over standardised 
dressing and compression of venous ulcers also explored other healing factors. Ulcer 
duration, previous deep vein thrombosis, increasing ulcer size and ulcer infection 
negatively influenced healing, and were important covariates in this trial o f 129 clinic 
subjects with a mean age of 57 years . The endpoint of this study was three months, with 
success rates of 70-95% healed. Again, the magnitude of the influence of these factors 
on healing was not addressed.
Recently, Skene et al. (1992) developed a simple healing prediction scoring system 
from an analysis of 140 clinic patients with leg ulceration who completed a prospective 
controlled trial to compare hydrocolloid dressing, tulle and iodine dressing. Patients with 
leg ulcers o f greater than 2 cm diameter, and o f venous or traumatic origin, were 
included. Patients were excluded with diabetes, rheumatoid arthritis, arterial disease 
(resting A.B.P.I. of <0.75), neurological disease affecting limbs, and infected ulcers. 
Deep and superficial vein involvement was determined using photoplethysmography. 
Obesity, blood pressure, age, ankle joint fixation, ulcer history, bacterial growth, and 
ulcer area were assessed. Ulcer area was measured using hand tracing on acetate and 
planimetry at monthly intervals for four months, or until the ulcer healed. Forty-nine 
percent of the subjects had healed ulcers at four months. Compression bandaging was 
standardised by using either shaped Tubigrip® or Venosan® stocking, although 
intermittent pressure measurement was not performed, nor was compliance rigorously 
assessed. Withdrawals from this study were high— 30% or 60 out of the initial 200 
subjects were censored in the proportional hazards analysis (Skene et al., 1992). The 
reasons given for these withdrawals were mainly patient requests (23 cases), acute 
infections (13), hospital admissions (12), allergic reactions (8), and deaths or leaving the 
area (4). This result would not be uncommon in research o f subjects with a mean age of 
74 years.
Skene et al. (1992) found that the presence o f deep venous involvement on 
photoplethysmography (relative risk 1.8), halving o f the initial ulcer area (cm2 logio (x)) 
(relative risk 1.92) and halving of the duration (relative risk 1.35), was related to healing. 
Age was independent o f arterial disease or hypertension, and a 10 year decrease in
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subject age was related to a 1.34 relative risk of healing. Bacterial contamination, 
dressing used, body mass index, diastolic blood pressure, previous ulceration, and ankle 
joint fixation were not related to the risk of healing. The mean age of these subjects 
reflects the median age found in epidemiological research. The exact amount of the 
variance that these factors accounted for in healing still remains unknown although 
relative risks are available. The withdrawal o f 30% of the subjects perhaps warrants 
some further explanation from the investigators. The precise reasons for subjects 
wishing not to continue may have been important. There was also no discussion of 
controlling for the confounding effects o f activity and limb position, although ankle 
limitation was explored. Mobility was a key issue in Haeger’s work (1971).
In Prasad’s (1993) review o f this study, the inclusion of oedema rating was 
proposed. In response to this comment, Skene, Smith, Lewis, Dore and Charlette (1993) 
performed further analyses including this factor, and found no direct association with 
complete healing. The precise method of oedema measurement was not disclosed. 
Oedema was, however, associated with ulcer area and duration. The importance of 
indirect effects o f ulcer area and duration with oedema was highlighted by Skene et al. 
(1993).
Skene et al’s (1992) model represents the only study o f this nature in venous only 
ulcers. Although the study does appear to have subjects that represent the venous and 
traumatic ulcer sufferer, the exploration of other causes of leg ulcers is absent. 
Considering that Jopp-McKay et al. (1991) found in an Australian study that this would 
only represent 43.7% of leg ulcer sufferers, other causes require consideration. The 
absence of any effort to document psychosocial factors and the clinic focus of the cases 
are limitations of this work. Similarly, these results reflect clinic studies not community- 
based studies.
It is unclear from these two studies whether ulcer area and duration affect healing. 
Recent studies by Salim (1991) and Skene et al. (1992) supporting the impact o f these 
factors. Obesity may, or may not, influence healing, the most recent evidence from 
Skene et al. (1992) suggesting that there is no effect. All three studies support the 
negative impact o f deep venous thrombosis on healing outcomes. A need for further 
examination o f oedema and its effects is suggested from these results. Limitation of 
movement could be an important negative factor in both venous and arterial subjects. 
Haeger’s (1971) findings deserve further exploration. The issue o f ulcer location over 
bony prominences is more difficult to assess. Evidence from plastic surgery literature 
supports the idea that wounds located close to bony prominences are associated with 
poor healing results, while soft surrounding tissue often heals well (Zitelli, 1984). Leg 
ulcers located over bony prominences are often associated with pressure and neurotropic 
changes seen in patients with diabetes mellitus. The presence of diabetes mellitus will be 
examined in this study.
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4.1.7 Potential Confounding Factors in Leg Ulcer Healing
A confounding factor is a factor that is related to two factors o f interest or ‘that 
falsely obscures or accentuates the relationship between the factors’ (Meinert & 
Tonascia, 1986, p.258). In leg ulcer healing, there are many factors that have this 
potential. A possible approach to the management of these confounders is to identify 
these factors and their distributions between the study groups (Meinert & Tonascia,
1986) or include these factors in multiple regression procedures (Hennekens & Buring,
1987) . In this investigation the distribution of these confounding factors within two 
identified groups, healers and non-healers, will be examined and where appropriate 
included in the subsequent multivariate analysis.
Some of the major factors that have been identified as altering healing are: anti­
inflammatory agents, immunosuppressive agents (Pollack, 1982), smoking, 
hyperglycaemia (associated with diabetes mellitus), oxygen availability, environmental 
temperature, and age. Non-steroidal anti-inflammatory agents, such as aspirin and 
phenylbutazone, decrease wound tensile strength, and aspirin has anti-platelet effects 
(Pollack, 1982). Steroids suppress the inflammatory reaction and reduce fibroblast 
activity, capillary budding and collagen synthesis. Some studies suggest this only 
happens if steroids are present prior to injury (Pollack, 1982), and withholding these 
drugs until after the inflammatory phase is over may be helpful (Sieggren, 1987).
Smoking has been implicated in healing delays. In animal studies, nicotine impairs 
wound contraction (Mosely, Finseth & Goody, 1978). In humans, less collagen was 
present in smokers when compared to non-smokers in Goodson and Hunt’s study 
(1984).
Hyperglycaemia appears to decrease the bactericidal activity of leukocytes. 
Insulin, and the related glucose utilisation, are essential for fibroblast activity and 
collagen formation (Hotter, 1982; Rosenberg, 1990). Diabetics demonstrate increased 
rates o f wound infection (Hotter, 1982). In a small study, well-controlled diabetic men 
healed slightly better than non-diabetic men (Goodson & Hunt, 1984).
Alterations in the circulatory system may or may not result in altered healing rates. 
For instance, anaemia, which affects oxygen delivery, does not retard healing rates in 
normovolaemic states (Schumann, 1982). Healing wounds rely on local microcirculation 
for oxygen and nutrients, consequently hypovolaemia with anaemia retards healing 
(Peacock & Van Winkle, 1976; Hotter, 1982). Oxygen effects are dependent mainly on 
local P 0 2 and less on oxygen carrying capacity (Niinikoski, 1977). An oxygen gradient 
exists from the nearest functioning capillary to the wound edge and the P 0 2 falls 
progressively as distance from the capillary increases (Peacock & Van Winkle, 1976). 
Macrophages tolerate low oxygen tensions, while fibroblasts seem to require a greater 
oxygen tension of 15-30 mmHg (Niinikoski, 1977).
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Rate of wound healing is a function of arterial P 0 2 over a certain physiological 
range (Niinikoski, 1977). In the absence of factors interfering with tissue oxygenation, 
administration o f oxygen may be of little value, but the correction of the arterial P 0 2 may 
be beneficial (Hotter, 1982).
Environmental temperature may affect wound healing. Increased healing has been 
reported at an environmental temperature o f 30°C compared to 18-20°C (Peacock & 
VanWinkle, 1976). Reductions in temperature from 20°C to 12°C decreases tensile 
strength; related to the reflex vasoconstriction associated with the cold. Hypothermia 
inhibits wound healing (Dingham, 1974). Similarly, high wound humidity is associated 
with increased healing rates (Stronge, 1984).
There is evidence that the maturation o f granulation tissue and the development of 
wound strength are impaired with increasing age (Baron, 1983). The length of time to 
complete healing increases in a linear fashion with age (Goodson & Hunt, 1979). A 
summary of the effects of aging on wound healing by Jones and Millman (1990) included 
decreased inflammatory response, decreased migration, proliferation and maturation of 
cells, and increased collagen tertiary cross-linking. Other age-related health problems—  
degenerative arthritis and related musculoskeletal diseases— could worsen the clinical 
situation, either by predisposing the patient to ulcer recurrence, or by limiting the 
patient’s ability to perform the required care (The Alexander House Group, 1992).
Social class and status, or its composite form occupational status, has been found 
to be a powerful measure of health outcomes in populations (Susser, Watson & Hopper, 
1985). Lower socioeconomic groups have poorer health environments, poorer nutrition, 
less health maintaining behaviours, and poorer health outcomes (Susser et al., 1985). 
Callam, Harper, Dale and Ruckley (1988) and Silva (1991) have emphasised the 
socioeconomic consequences o f leg ulcers in terms of work absences. In Callam et al.’s 
study (1988) across all ages, the lower social classes (occupational status) were more 
likely to have delayed healing times and recurrence than other classes. Lower 
socioeconomic status may indirectly influence leg ulcer healing in older people by 
restricting the purchase o f new bandages or dressings when required. These potentially 
confounding factors will be considered in this study.
4.1.8 Summary
(1) Leg ulcers in older people are associated with defects and disorders of the veins 
and arteries, and some with diseases o f both. In people over 70 years, more than one 
cause of leg ulcers occurs in over 50% of cases (Jopp-McKay et al., 1991). Although 
venous disease is the major single cause o f leg ulcers, combined venous and arterial 
disease forms the second largest group o f all cases of leg ulcers in older people. It is 
likely that with increasing numbers o f people reaching 70 years o f age, and the high 
proportion of arterial disease in over 70 year old people, combined venous and arterial 
disease will form the most important group from a management perspective. Nurses
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usually have a limited caring role for clients with severe arterial disease only. This is 
because management requires surgical restoration of arterial flow to the limb, or indeed, 
amputation of the limb or parts o f the limb. Because my interest is in nursing and 
community care this healing model has been developed to be applicable to venous and 
venous-arterial leg ulcers.
(2) The model developed here includes physiological, therapeutic and psychosocial 
dimensions of leg ulcer healing. Indications o f the pathophysiological processes that 
underpin venous disease include oedema, and venous skin changes (hyperpigmentation, 
liposclerosis, and eczema). For ulcers associated with arterial disease, oxygenation is 
presumably deficient. Wound characteristics, reflecting underlying disease processes, are 
indicators for both venous and arterial disease. These factors form the physiological 
component o f this model. Potentially effective therapies for venous disease, based on 
efforts to counter the presumed disease mechanism, include limb position (elevation and 
rest), compression bandaging, topical applications, and diuretics. In arterial disease, the 
use of medications that enhance regional blood flow, limb position (dependent), and 
topical applications have been suggested as beneficial. Common ground for both 
diseases may lie in limb position and topical applications. These factors form the basis of 
the therapeutic component o f the model. The influence of social and cognitive 
dimensions of chronic illness in older people may have consequences for leg ulcer healing 
in this heterogeneous group. Social support and health beliefs (perceived severity, self- 
efficacy and response efficacy) form the major psychosocial factors involved in this 
model of healing. Indirect relationships between control and these health beliefs will also 
be explored. Interactions between health professional support and health beliefs will be 
related to the client’s beliefs and support; thus examining this potential association.
(3) Healing in leg ulcers results in skin surface area and volume changes. 
Stereophotogrammetric surface area changes at 4-5 weeks throughout the duration of 
the ulcer do appear to be related to time to complete healing.
(4) Previous modelling has centred on studies which explored healing— 
physiological and therapeutic effects— in ulcers which were characterised as only venous 
or arterial. Venous disease is the major group studied thus far, explaining healing in 
what is likely to represent only 44% of all leg ulcer sufferers. Modelling that considers 
venous only and the combined group of venous and arterial disease, may be more 
representative o f the community situation. Additional factors identified through these 
studies include deep venous involvement, initial ulcer area and duration, and age. The 
factors found to influence healing in these studies are presented in terms of differences 
between healing rates, or relative risks, rather than individual overall explanatory power. 
No previous research has explored the psychosocial aspects o f leg ulcer healing. There 
are a range of factors that may confound the relationship between factors incorporated in
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the model and healing. They include steroid and anti-inflammatory agent usage, diabetes 
mellitus, environmental temperature, age, and socio-economic status.
The application of a model of the physiological, therapeutic and psychosocial 
healing aspects, and nurse’s mediating effects, to community-based older people, could 
provide new insights into the reasons for the poor success rates in community studies. A 
comprehensive approach of this kind, with application to diverse leg ulcer groups, has 
not been previously documented.
4.2 Aims
The aims of this study are:
(1) to develop and test a comprehensive model o f healing for leg ulcer sufferers with 
venous and venous-arterial disease;
(2) to assess the magnitude of influence physiological, therapeutic and psychosocial 
factors have on leg ulcer healing; and
(3) to determine the direct and indirect influence the community health nurse has on the 
health beliefs and social support of older people with leg ulcers.
4.3 Hypotheses
(1) The healing rate (area changes measured by stereophotogrammetry) of leg ulcers will 
be related to physiological5, therapeutic6, and psychosocial factors7.
(2) Client’s perception o f health beliefs (perceived severity scale, self-efficacy scale, and 
response efficacy scale) will be related to the nurse’s perception of these beliefs.
(3) Clients with leg ulcers, having high social support (scores < 25 on the M.O.S. Scale) 
will demonstrate improved healing rates compared to clients with low social support.
(4) Healing rates of leg ulcer clients with nurse-linked social support (scores < 25 on the 
M.O.S. Scale) will be less than healing rates of leg ulcer clients without nurse-linked 
social support.
(5) Clients’ self-efficacy beliefs will be dependent on healing/non-healing status and 
response efficacy beliefs.
(6) Clients with high self-efficacy beliefs (scores on the self-efficacy scale > 8) and low 
powerful other control (scores PHLC < 22) will not differ in response efficacy beliefs
5 hyperpigmentation (Hyperpigmentation Index), liposclerosis (Liposclerosis Index), oedema (Oedema 
Index), oxygenation (A.B.P.I..), wound characteristics (Wound Status Index).
6 limb position (hours with limbs elevated, hours with limbs in horizontal position), compression 
pressure (ankle compression pressure), diuretic usage (presence or absence), and topical applications 
(dressing score).
7 client’s global social support, emotional support (Medical Outcomes Support [M.O.S.l Scale), 
perceived severity (Perceived Severity Scale, mobpain index) self-efficacy (self-efficacy scale), and 
response efficacy (response efficacy scale).
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or leg ulcer healing, compared with clients with low self-efficacy and high powerful 
other control.
59
Chapter 5 
Methods
In this chapter all matters relating to the study methods will be discussed. This 
includes the design, sample, ethical considerations, data collection procedures, and 
finally, the instruments used. The instruments section contains the validity and reliability 
analysis performed during this study.
5.1 Design
The healing model described in Chapter 4 was tested on a case-series with a 
follow-up after four weeks.
5.2 Sample & Setting
One hundred and seventy clients (n = 170) from district nursing services in Sydney 
and Melbourne participated in this study. These services were chosen for their similarity 
in leg ulcer client caseload and likely management approaches, and for their 
representativeness o f large home nursing services. Clients fulfilling the following criteria 
were selected and confirmed by the CHN. (1) persons over 60 years of age; and (2) 
having a leg ulcer for more than six weeks duration; (3) able to understand English or 
available interpreter assistance; (4) able to give informed consent or a significant other 
available to give consent; (5) no history o f sickle cell disease; (6) no history of 
thalassaemia diseases; and (7) no oral use o f steroids.
The district nurses attending these subjects (CHNs) (n = 120) were also studied. 
Wherever possible, the primary or associate nurse or nurses who knew the client well, 
participated. A briefing session o f 15-20 minutes was given in all centres in the district 
nursing services in Sydney and Melbourne. All subjects who fulfilled the criteria were 
contacted by the primary or associate nurse. The setting for the data collection was the 
client’s home. In the Sydney sample, a prelisting o f all clients fulfilling the criteria was 
received by the investigator. By using random numbers, a subset o f those selected were 
asked to participate. This resulted in a sample o f 48 participants from 117 potential 
subjects. In the Melbourne sample no prelisting was able to be obtained. Consent to 
give the name to the investigator had to be obtained before selection could commence. 
Therefore, nurses were given an information sheet at the briefing session and asked to 
contact all clients with leg ulcers fitting the sample criteria. This resulted in a reduced 
number being available to study, and did not allow for a random sample to be selected. 
Some 122 clients and their associated nurses from approximately 600 persons identified
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as having a leg ulcer (not based on selection criteria requirements) and being 60 years or 
older, participated in the study.
5.3 Ethical Considerations
All instruments used in this study were non-invasive and had been used in other 
studies with no untoward effect. The normal precautions of handwashing prior to 
measurement and strict non-touch technique were adhered to in this study. Where 
questioning or measurement procedures proved to be too difficult or distressing for the 
elderly subjects, the subject was excluded from any further measurement. Debriefing of 
any emotionally distressing questions was given. Assessment of cognitive function was 
performed, and if moderate to severe impairment was found, the investigator 
discontinued the interview appropriately. In the absence of a ‘significant other’ to give 
consent, the subject was not included in this study.
All clients were informed about the measurement procedures involved in this study 
and the advantages to be gained and possible risks incurred. A statement disclosed that 
‘refusal to participate in this study will in no way alter the caring relationship you 
currently have with the .. District Nursing Service’. A revocation clause was included in 
the consent (Appendix C) and a copy o f the consent was left with the client.
National Health and Medical Research Council guidelines were followed at all 
times. All data were grouped and individuals were not identifiable in any report or other 
publication. All questionnaires remained in a locked cupboard when not in use by the 
researcher. Data were used for the purposes disclosed. Codebooks were destroyed after 
the data collection period.
Ethical approval for this research was sought and obtained from the Sydney Home 
Nursing Service Board of Directors, the Royal District Nursing Service Research 
Committee and The Australian National University Ethics in Human Experimentation 
Committee (Protocol No. M9201) approved on the 7th February, 1992.
5.4 Procedure
In the Sydney sample, a preliminary introduction was made with the community 
nurse to discuss the study and obtain written consent. In the Melbourne sample, this was 
included in the first visit for data collection.
Clients were visited on two occasions— Week 1 and Week 4-5. On the first visit, 
dopplers were performed, dressings were removed, and stereophotographs of the wound 
were taken. If the client had more than one ulcer, an ulcer site was randomly selected 
and recorded on a limb diagram within the client questionnaire. A box containing several 
defined ulcer positions such as most proximal ulcer right leg or most distal ulcer left leg, 
was used. Also, the nurse was informed as to which ulcer was being studied. After the 
completion of the dressing by the CHN, the investigator used a structured interview
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guide to finalise the data. The nurse’s questionnaire was completed by the nurse and 
returned to a collection box located at the health centre. The physiological variables 
likely to alter (ulcer area, venous skin changes, oedema, and wound characteristics) were 
measured twice (week 1 and 4). As far as possible, the exact time of day and day of the 
week, was kept for the four week follow-up visit. In a small number of cases, follow-up 
measurements were ±48 hours from the planned schedule. All data were collected 
between the months of July 1992 to February 1993.
5.5 Instruments
5 .5 .1 Validity and Reliability Issues
As physiological and psychosocial variables were measured in this study, a brief 
discussion on the principles o f instrument validity and reliability and related statistical 
procedures is included prior to a full description o f the instruments used.
Validity is concerned with whether the instrument is a good indicator of the 
characteristics being measured. The main areas of validity o f relevance to the 
instruments used in this study included content, face, criterion (composed of concurrent 
and predictive validity), and construct validity (discriminative and convergent validity) 
(Bowling, 1991). In this discussion, specific forms of validity are defined where 
applicable to the specific instrument.
There are several statistical procedures that demonstrate the validity of an 
instrument. In this study, factor analysis using principal components procedures was 
performed to explore the presence o f several dimensions or aggregates of items, rather 
than one overriding dimension (Bums & Grove, 1993), or the construct validity of the 
three separate health beliefs. Irrelevant items or those that do not discriminate on 
multidimensional concepts were thus identified and removed (Bums & Grove, 1993). A 
varimax rotation was performed in these analyses, in order to obtain a clearer factor 
separation (Hair et al., 1992). Several outputs from these procedures need to be 
considered. Factor loadings represent the relationship between the original variable and 
its factor. Values o f +.19 and +.26 were used at the 5 and 1% levels with a sample of 
100 (Hair et al., 1992). The scree test and latent root criterion were used to determine 
the number o f factors present (Hair et al., 1992). When using principal components 
factor analysis the major factors, and to a lesser extent additional hybrid factors, account 
for the total variance (Hair, Anderson, Tatham & Black, 1992). The percentage of 
variance was the cumulative variance accounted for by the factors; and 60% is 
considered satisfactory depending on the concept being measured (Hair et al., 1992).
All forms of reliability were considered in this study— intra-rater reliability 
(consistency in the one rater), inter-rater reliability (between raters), test-retest reliability 
(stability over time), and internal consistency (consistent measurement of the overall 
concept) (Bowling, 1991). Statistical procedures used in the determination o f instrument
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reliability include mainly correlational procedures. A Pearson Product Moment 
Correlation Coefficient (r) determines the relationship between interval bivariate data, 
eg., intra-rater reliability of A.B.P.I. measurements. The Spearman rank correlation (r s) 
determines the relationship between ordinal bivariate data (Hays, 1970), such as the 
relationship between the first and the second measurements (intra-rater reliability) on the 
various indices used in this study. The eta coefficient squared or the correlation ratio is 
applicable in cases where the dependent variable is interval level and the independent 
variable has a nominal or ordinal scale. This value represents the total variance 
accounted for by the independent variable (Norusis/SPSS Inc, 1990). This procedure is 
used to determine the concurrent validity o f the oedema index compared with the 
oedema ratio. Internal consistency was determined by Cronbach’s coefficient alpha ( a )  
(DeVellis, 1991). Coefficients o f 0.85 or above are taken as acceptable (McDowell & 
Newell, 1987), although Nunnally (1978, p. 245) states that in the ‘early stages of 
research on predictor tests ... one saves time and energy by working with instruments 
that have only modest reliability, .. reliability’s o f .70 or higher
The use o f single and multiple item indices also requires attention. Single items 
rely upon the fact that this item, and only this item, is capturing the required attribute. 
The choice of the scaling methods for items used in this study has been based on the 
notion that attitudinal or behavioural issues are not easily dichotomised and often Tie on 
a continuum’ (Bowling, 1991, p. 17). Preference in statistical management lies in the 
ability of the scaling method to elicit interval data. All these issues were considered in 
relation to the selection of, or the development of, the instruments used in this study.
To assist in the understanding o f the various instruments, Table 8 (page 64) can be 
referred to relate the instrument to the factor in the model.
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Table 8: Model factors and instruments
Study factors Instrum ents
Physiological factors
A.B.P.I. Medasonics® portable doppler
oedema Oedema index
venous skin changes Venskin Scale
- hyperpigmentation index
- liposclerosis index
- eczema index
wound characteristics Wound status index
Therapeutic factors
limb position number of hours limb elevated 
number of hours limb in horizontal position 
number of hours limb in dependent position 
number of hours limb in walking position
medications use/nonuse diuretics,vasodilators item
limb compression Kompritest II®
topical applications wound dressing score
Psychosocial factors
Client/Nurse 
social support M.O.S. Scale
informational/emotional
support
M.O.S. Subscale
perceived severity Perceived Severity Scale 
Mobility pain Index
self-efficacy Self Efficacy Scale
response efficacy Response Efficacy Scale
Outcome
compliance 50 % of nurse stated behaviours
healing stereophotogrammetry (area/volume change)
5. 5. 2 Physiological Factors
The five physiological factors measured were: A.B.P.I., oedema, venous skin 
changes, wound characteristics, and healing.
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5.5.2.1 Ankle Brachial Pressure Index
Ankle Brachial Pressure Index (A.B.P.I.) is the ratio of systolic occluding blood 
pressure of either the dorsalis pedis, posterior tibial or the peroneal vessels (most audible 
with ultrasound) and the brachial arteries. This measurement was taken using the 
Medasonics Ultrasound Stethoscope®, Model BF5A (a pocket doppler), emitting 
ultrasonic waves at a frequency of 8 MHz8. A photograph of this equipment in use 
appears in Figure 6. An A.B.P.I. o f less than 0.90 has been associated with arterial 
disease (Fahey, & White, 1988, Johnson & Patten, 1977) and was also used to determine 
subsample membership in this study—venous-arterial, or arterial Concurrent validity9 
has been demonstrated with TcPC>2 measurement in horizontal limbs ( r  = .73) and 
elevated limbs (r = 78) (Allen & Goldman, 1987). Stability of doppler measurement has 
been established with 80% agreement between first and second measurements (Rooke & 
Osmundson, 1989).
Figure 6: A.B.P.I. Measurement Using a Pocket Doppler
8 The patient is placed with the upper torso at a 40° angle to horizontal lower limbs for approximately 
10 minutes. Conducting gel is placed over the site of the artery. The pencil probe is placed at a 45° 
angle to the skin. Arterial flow is occluded using the cuff of a spyhgmomanometer. Normal values are 
reported at 1.1 (standard deviation of 0.08) (Callam et al., 1987).
9 Concurrent validity is determined by administering both instruments, the proposed and the 'gold 
standard', on the same subjects at the same time (Bowling, 1991).
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5.5.2.2 Oedema
The Oedema Index was a four point index ranging from 0 for no evidence o f 
swelling to 3 for severe swelling of the limb, as used by Fox (1962). Concurrent validity 
for the Oedema Index was determined and supported in clients with unilateral limb 
oedema (eta coefficient = .61, n = 46); by comparing the mean ratio of three limb 
circumference measurements (circumferentiometry, Figure 7, Bourne, 1992) of the 
oedematous leg10, divided by similar measurements on the unaffected leg. Intra-rater 
reliability was established throughout this study, by comparing the scores at week 1 with 
week 4 (follow-up visit) (rs = .94, n=  115).
Tape measures attached to ends 
of instrument and to centre of elastic
Elastic attached to 
and stretched between 
ends of instrument
Figure 7: Circumferentiometry
Adjustment nut
5.5 2.3 Venous Skin Changes
Measures o f venous skin changes associated with ulcers— hyperpigmentation, 
liposclerosis, eczema and panniculitis— have been chosen from a review of the literature 
and from discussions with experienced clinicians. These changes form the Venskin Scale 
(Appendix D) (Fry, 1989; Jackson, 1979; Kirby, 1986; Nasemann, Sauerbrey, Burgdorf, 
1983). Indicators have been developed for hyperpigmentation, liposclerosis, eczema, 
and panniculitis, ranging from 0 (absence) to 3 (severe). Individual indices were used. 
Content validity* 11 was assessed by nine experts (90% of those surveyed) (3 nurses, 1
10 The lower tape is located 5cm from the prominence of the medial malleolus. Three limb locations are 
used—below the knee, above the medial malleolus, and the mid-point between these two positions.
11 Content validity determines how adequately the measured attributes cover the entire scope of the 
concept (Bowling, 1991).
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vascular physician, 1 vascular surgeon, and 4 dermatologists) to determine necessity and 
sufficiency of the scale (Appendix D). Panniculitis was added to these criteria after 
suggestions from one expert, and reviewed by four experts. Eight of the nine experts 
were clinicians with ten or more years experience in leg ulcer management. Table 9 
(page 67) outlines the necessity o f the criteria of the indicators used for each criterion in
Table 9: Expert Assessment of Venskin Scale Criteria (skin changes
associated with Chronic Venous Disease)—Necessity of Criteria
Criterion Necessary
%
Eczema 100% ( 9/ 9 )
Hyperpigmentation 100% (9/9)
Liposclerosis 100% (9/9)
Panniculitis 100% ( 4/ 4 )
the scale.
Experts felt the four criteria were necessary. Four experts also felt these four 
criteria were sufficient, while the remaining five did not— four experts felt oedema 
should also be included; three experts felt atrophy/atrophy blanche should also be 
included; and one expert felt cellulitis, old scarring, erosions and ulcers should be 
included. Oedema is included in this study as a separate variable and was not included in 
this scale, atrophy blanche was considered too uncommon to warrant incorporation in 
the scale. The inclusion of cellulitis, old scarring and erosions was considered to be 
more appropriately performed as part o f a general assessment.
Some important comments were made regarding the criterion of eczema and the 
descriptions used for the four levels o f indicators. The inclusion o f erythema in the 
descriptors was recommended. The problem of distinguishing varicose eczema from 
contact dermatitis associated with topical applications was highlighted (Table 10, page 
68). The investigator felt this criterion should remain and its performance could then be 
assessed throughout the study. The indicators for liposclerosis may be difficult to assess 
in the presence o f pitting oedema. The presence or absence o f pitting oedema was 
included in the scale.
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Table 10: Expert Responses to Venskin Scale — Sufficiency of Criteria 
Indicators
C r ite r io n  (« ) L ev e l S u ff ic ie n t I n su ff ic ie n t C o m m e n ts
% %
Eczema ( 9/ 9) 0 78 22 2 experts suggested the need 
to distinguish contact 
dermatitis from varicose
eczema
1 50 50
2 75 25
3 75 25
Hyperpigmentation (8/ 9) 0 100 0
1 100 0
2 88 12 1 expert suggested lower 
limb circumference and 
medial aspect were distinct 
categories
3 88 12
Liposclerosis (8/ 9) 0 88 12 1 expert felt more difference 
was needed in indicators
1 88 12
2 88 12
3 62.5 37.5 2 experts felt pitting oedema 
should be included.
Panniculitis ( 4/ 4) 0 100 0 This criterion was included 
following comments made by 
the first expert.
1 100 0
2 100 0
3 100 0
Construct validity12 was also determined for the venous skin changes indices using 
known-groups techniques. The longer a person is affected by venous hypertension the 
more likely skin changes will be present. Subjects were therefore categorised according 
to their history into groups with less than 5 years history of ulcers, 5 to 10 years history 
of ulcers, and more than 10 years history of ulcers. Cross-tabulations and chi-squares
12 Construct validity involves the testing of constructs, or whether the operationalised variables validly 
demonstrate the theoretical constructs (Bums & Grove, 1993). Known-groups technique compares, 
groups previously demonstrating alterations in the construct, on the construct being studied.
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were determined comparing these on each of the indices. The Hyperpigmentation (x2 (6, 
n = 109) = 16.89, p  = .009) and the Liposclerosis Indices were different between the 
groups (x2 (6, n = 109) = 12.82, p  = .046). The Panniculitis Index differences were not 
significant (x2 (4, n = 109) = 1.25, p  = .86). The Eczema Index was felt by the 
investigator to be influenced by other factors such as different dressings.
Intra-rater reliability was determined by comparing the investigator’s score at week 
1 and again at week 4. Intra-rater reliability was supported with Spearman Rank Order 
Correlation Coefficient rs = .95 for the Hyperpigmentation Index, rs = .94 for the 
Liposclerosis Index, and rs = .83 for the Eczema Index (n = 108). Ninety-nine percent of 
subjects had no evidence of panniculitis, therefore, no further testing o f this index was 
possible.
5.5.2.4 Wound Characteristics
The Wound Status Index consisted of four levels of characteristics—black 
(necrosis) = i ,  yellow (exudate/yellow necrosis) = 2, red (revascularisation/granulation 
tissue present) = 3, and pink (new tissue, re-epithelialisaton) = 4. Face13 and content 
validity were accepted due to the frequent use of these and similar descriptors (Hellgren 
& Vincent, 1986; Lomas, 1988). Construct validity was explored during this study by 
comparing these codes with groups o f healers and non-healers (determined by 
stereophotogrammetry)— known-groups technique. Subjects were categorised as 
healers and non-healers, and the index was compared using chi-square procedures. 
There was a statistically significant difference between healers and non-healers in terms 
of wound status (x2 (3, n = 146) = 9.40, p  = .02), supporting construct validity.
Intra-rater reliability was not supported (r8 = .49, n = 109), characteristics altering 
substantially during a 4 week period. The initial Wound Status Index score was included 
in these analyses.
5.5.3 Therapeutic Factors
5.5.3.1 Limb Position
Various activities and the associated limb positions were measured using trigger 
statements developed from older people’s responses to the Time Use Pilot Survey 
(Australian Bureau o f Statistics (ABS), 1988; McCallum, 1989). The subject was asked 
how many hours were spent in various activities— washing, dressing, eating, drinking, 
smoking, sleeping, cleaning, cooking, reading, watching television, listening to the radio, 
and walking to the shops or in the yard— on an average day, and then shown a card 
demonstrating five positions— limbs elevated, limbs horizontal, limbs dependent in sitting
13 Face validity identifies whether the items appear to be suitable measures of the characteristic under 
study.
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and standing positions, and walking. The hours per average day were totalled into four 
main categories—elevated, horizontal, dependent, and walking.
5.5.3.2 Medications
Specific medications that positively and negatively influence the healing outcome, 
were also targeted in the questionnaire (diuretics, non-steroidal anti-inflammatory agents, 
and regional vaso-dilators). The present usage of these medications was assessed as part 
of a complete assessment of medications being taken by the client.
5.5.3 3 Limb Compression
Bandage compression measurement was achieved with a medical stocking tester 
Kompritest II©, using techniques outlined by Raj, Goddard and Makin (1980)14. The 
accuracy o f this instrument was assessed and confirmed by using a bandage with 
standardised markers—the Setopress High Compression Bandage® (60 mmHg at ankle 
and 40 mmHg at knee joint). This technique allowed for measurement of the ankle and 
knee pressures and the compression gradient.
5.5.3.4 Topical applications
Each topical application or dressing was scored on a 3 point scale. The dressing’s 
ability to fulfil the 15 desirable attributes for any topical wound dressing was assessed in 
accordance with the procedure recommended by Calder and Leaper (1986). Five nurses 
experienced in wound management rated all the dressings on these criteria (Appendix G). 
Each criterion was rated and subsequently totalled. The mean score from the experts 
was the study score. The criteria were: moulds to contours; humidity/gas exchange; 
non-adherent; absorbs exudate/debris; not incorporated unless biodegradable; not 
traumatic to remove; non-toxic to cell formation; desloughs and cleans; maintains moist 
environment; antibacterial; thermal insulation; promotes epithelium and granulation; 
soothing and non-macerating to skin; non-sensitising; and practical ease (Calder & 
Leaper, 1986). The mean score determined by these nurses compared favourably with 
similar dressings scored by Calder and Leaper (1986).
5.5.4 Psychosocial Factors 
5.5.4.1 Social Support
The client questionnaire contains questions relating to available social support. 
The Medical Outcomes Study Social Support Scale (M.O.S.), developed by Sherboume 
and Stewart (1991), demonstrated validity and reliability on a sample o f n -  2987 with an
14 Pump sensor up to 10 mmHg on pressure gauge and calibrate to 0. The pressure sensor is placed 
within a nylon sheath. A celluloid blade introduces the sensor within the nylon sheath under the 
bandage or stocking. The air capsule was placed on the later inner side of the tibial edge (see Appendix 
F). The capsule and sheath were slowly progressed from the ankle to the knee. Remove the introducing 
blade, and slide the pressure sensor to the measurement points passing over the tibia or chin area.
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average age of 55. Subscales representing emotional/informational and tangible support 
have demonstrated item-scale correlations ranging from .82-.90 and .72-,87 
respectively. Internal consistency, reliability, and one-year stability coefficients for four 
social support subscales are supported by alpha coefficients o f .91 -96 , and a stability 
coefficient of .72-78, reported by Sherboume and Stewart (1991). In the present study, 
the client was also asked about the role the nurse plays in the two support areas. Two 
variables resulted— the nurse’s role in tangible and emotional/informational support 
subscale, and the other network members support in the two areas. Also, a total social 
support score was formed for both nurses and clients.
5.5.4.2 Perceived Severity
The Perceived Severity Scale was composed o f two items—the impact of the 
problem on other people with leg ulcers’ lives, and then the impact on their (clients) own 
lives. The two items used a five point Likert scale ranging from \ (no effect) to 5 (very 
severe effects), with both nurse and client items being similar. These items were 
developed from studies o f the Health Belief Model reviewed by Janz and Becker (1984). 
Client’s perceived severity demonstrated a standardised alpha (a) o f .83 (« = 131) 
demonstrating higher levels o f internal consistency than nurse’s perceived severity (a  = 
.57, n = 115). Client and Nurse Perceived Severity Scales were used to study health 
belief interactions in this study.
The three questions used by Callum et al. (1988) in their research into leg ulcers in 
Scotland and their impact on work, leisure and mobility, were also included. By using 
these questions some comparison can be made with these investigators’ studies. The 
three items were totalled to form the Callum severity scale ranging from 3 to 9. Callam’s 
three items on effects upon mobility (recoded to a three point item), leisure or work 
activities, have good reliability (a  = .87, n = 143). Callum’s three item scale was 
moderately related to client’s perceived severity (r = .63, « = 1 3 1 )  and the valid Jette 
Functional Status Index (1980; 1987) Mobility Index (r = .58, n = 151), demonstrating 
low levels o f concurrent validity. Callum’s scale was used as the measure of perceived 
severity in this study.
The Pain in Mobility Index (Jette, 1987) was used to determine pain when 
mobilising. Three items—walking inside, climbing up stairs and rising from a chair—  
with responses ranging from \ (no pain) to 4 (severe pain) are totalled and divided by 3. 
Internal consistency (a  = .79) and intra-rater and inter-rater reliability (r = .64 -89 ) have 
been reported (Jette, 1980; 1987).
5.5.4.3 Self-efficacy
A Self-Efficacy Scale has been developed by the investigator to determine the 
client’s beliefs about their ability to perform the required health behaviours to heal their 
ulcer. This short scale, consisting o f five items on a seven point Likert scale (ranging
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from i  [strongly disagree] to 7 [strongly agree]), was derived from a review of studies 
operationalising this concept by Strecher et al. (1986) and included the five major areas 
of therapies— ability to: dress the wound; apply stockings/bandages; position limb; 
tolerate diuretic usage; and exercise by walking (see Appendix H). Similar items appear 
in the nurse’s questionnaire (see Appendix E). Internal consistency was determined in 
this study on the two first items, resulting in a higher alpha coefficient for the clients’ 
scale of .75 (n = 143) compared to the nurses scale a  = .55 (w = 96). The reduction to 
two items resulted from the fact that diuretics are not always appropriate for ulcers and 
not all subjects would be taking them. In addition, limb position and exercise were found 
to be related to more than one concept. In the self-efficacy scale, the investigator feels 
that response codes such as 0-10%  of the time to 90-100%  of the time, may be more 
appropriate when measuring behaviour. This intensity of behaviour response scoring has 
been recommended by Bandura (1982). In this study all questions were measured, as far 
as possible on similar Likert scales. Standardising the responses reduced the likelihood 
of confusing the older participant.
To determine the influence o f other carers such as nurses on the outcome of 
healing, the Multidimensional Health Locus o f Control Scale, Powerful Others Subscale 
(PHLC) (Form B) was used (Wallston & Wallston (1981). A high score on this scale 
means that health-related behaviours are perceived as under the control of powerful 
others. This six item scale uses a Likert type scale ranging from \ (strongly disagree) to 
6 (strongly agree). The mean score for this scale was 20.97, with a standard deviation of 
5.49 (Wallston, Wallston & DeVillis, 1978). An alpha coefficient of .72 was noted by 
these researchers (Wallston et al., 1978).° The mean score for studies in the chronically ill 
subjects was 22.54, with ages ranging from 18-67 years (Wallston & Wallston, 1981). 
Alpha reliability coefficients found in various studies range from .69-73 . Wallston and 
Wallston (1981) suggest that powerful other externality is an important dimension in 
health research and should be used as a separate measure from the other dimensions such 
as internal health locus o f control, and chance health locus o f control.
5.5.4.4 Response efficacy
The client’s perception o f response efficacy was determined by four items based 
upon the main areas o f intervention— diuretic usage, limb bandaging and resting, and 
wound dressing effectiveness (see Appendix H). Internal consistency of these scales was 
determined throughout this study. As before, non-applicable responses resulted in two 
items being retained— ‘my leg ulcer is likely to heal: by resting my leg ulcer and by 
regularly dressing my wound’. Low internal consistency was demonstrated in clients’ (a  
= .61, n = 143) and nurses’ perceptions o f response efficacy (a  = .54, n = 96) (see 
Appendix E). An item referring to the importance o f the ulcer healing to the client, was 
present in the Sydney sample. This item was removed because all respondents scored it 
highly and therefore had little ability to discriminate between clients. The need to restrict
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the home visit to a maximum of 45 minutes was a necessary constraint during scale 
development limiting numbers of items being used. Some difficulty was experienced in 
developing items for the response efficacy scale. For example, because diuretics are not 
always appropriate for all venous ulcers, not all subjects would be taking them. The 
level of debate about therapeutic activities, and the differing aetiologies present in leg 
ulcers, has made the development of such a scale difficult.
Table 11: Factor Loadings from Principal Components Analysis of Client 
Health Beliefs ( n  = 143)
Items Perceived
Severity
Self-
Efficacy
Response
Efficacy
1. Does the ulcer affect your leisure activities? .97 -.04 .03
2. Does the ulcer affect your work or activity? .97 -.03 .04
3. Mobility level: freely mobile, mild limitation or 
walks with difficulty, chair/bedbound?
.62 -.38 -.09
4 . 1 feel I have no difficulty in attending to my 
ulcer dressing when required.
-.10 .89 -.02
5 .1 feel I have no difficulty in applying my 
stockings/bandages as suggested.
-.09 .86 -.09
6. By resting my legs my ulcer is likely to heal. -.02 -.02 .86
7. By regularly dressing my wound my leg ulcer 
is likely to heal.
-.03 -.10 .83
All questions are located on pages 177-178 of Client Questionnaire, Appendix H. 
Cumulative variance explained by three factors: 78%
In order to determine whether the developed scales appeared to measure what they 
were intended to measure (construct validity), factor analysis o f the client health beliefs 
and the nurse perceived health beliefs were performed and appear in Table 11 and 12. 
Three items— difficulty with diuretic usage, and effects of diuretics and bandages on 
healing—were not included in the factor analysis due to missing data (20% of responses 
not applicable) greatly reducing the sample number available. This resulted in three 
factors explaining 78% of the overall variance (Eigenvalue 1.33). Table 11 shows the 
item factor loadings on each o f the three factors. It can be seen that the analysis 
produces a clear factor structure with items loading on the appropriate factors. Two 
items— ‘My physical condition allows me to exercise by walking’; and T have difficulty 
in positioning my legs as recommended’— were not included in the reliability analysis as 
these items loaded on two factors, self and response efficacy, in both the client and nurse 
scales.
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Similarly, in Table 12 (page 74), the nurses’ health beliefs, three factors explained 
71% of the overall variance (Eigenvalue 1.08). Items loaded on three separate and 
appropriate factors.
Table 12: Factor Loadings from Principal Components Analysis of Nurses’ 
Perceptions of Health Beliefs (n = 91)
Items Nurse
Perceived
Severity
Nurse
Self-
efficacy
Nurse
Response
Efficacy
1. Do you feel that your client’s leg ulcer and 
its care has effect on her/his normal
lifestyle?
.82 -.20 -.08
2. From your experience of all clients with leg 
ulcers, how much of an effect do you think leg 
ulcers have on a person’s life?
.79 .06 .02
3. This person feels she/he can apply her/his 
stockings/bandages as suggested.
-.02 .85 -.02
4. This person feels she/he can attend to her/his 
ulcer dressing when required.
-.22 .81 .12
5. By regularly dressing the clients’ wound, 
her/his leg ulcer is likely to heal.
-.27 -.06 .82
6. By the client resting her/his legs, her/his 
ulcer is likely to heal.
.29 .17 .78
All questions are located on pages 162-163 of the Nurse Questionnaire, Appendix E. 
Cumulative variance explained by three factors: 71%
5.5.5 Outcomes
Both indirect and direct measures o f compliance were considered in this study. 
Indirect compliance was to be measured by the percentage o f nurse-prescribed activities 
performed by the client in the past seven days. Amaral (1986) suggests compliance rates 
may be expected to be higher in health professional promoted behaviours, and 
participation rates exceeding 50% for persons aged 85 years or older have been reported 
(Carter, Elward, Malmgren, Marten & Larson, 1991). The level o f 50% performance of 
prescribed activities was set as satisfactory compliance in this study. There is little 
evidence to suggest that complying patients misrepresent themselves as non-compliers, 
or that statements o f non-compliance at interview are not true (Sackett & Snow, 1979). 
Rate of healing could be perceived as a direct outcome measure o f compliance with 
regimes, but low healing rates may not necessarily reflect non-compliance (Sackett & 
Snow, 1979).
Healing was measured by stereophotogrammetry. Stereophotogrammetry obtains 
object measurements from their photographic images (Avery, 1977). This technique,
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when applied to healing measurement, consists o f three sections: the camera apparatus, 
the plotting mechanism, and a computer to operate the required program. The camera 
frame and two cameras take simultaneous overlapping positive colour transparencies at a 
fixed focal length. The reprojection of the images through the same apparatus produces 
a full scale three dimensional image when viewed through polarising lenses. The plotting 
mechanism allows the operator to digitally record x, y  and z axis co-ordinates for 
computer analysis. A computer program calculates volume and surface area from the 
recorded ulcer co-ordinates using multiple cross-sections of the ulcer and fitted triangles 
on the ulcer surface. This system was similar in design to the unit developed by 
Bulstrode, Goode and Scott (1986).
Validity, error rates, and reliability for stereophotogrammetry were determined by 
the investigator and compared with the developers’ work in an earlier study (Johnson & 
Miller, in press). Using model ulcer moulds, volume measures (ten volumes ranging 
from 230 mm3 to 55,320 mm3 measured using water displacement) and area measures 
(ten geometrically calculated areas ranging from 26.42 mm2 to 15,482 mm2) were 
compared with stereophotogrammetric measurements o f volume and area. These 
comparisons resulted in concurrent validity being supported with a correlation coefficient 
o f r = .99 (volume) and r = 1.0 (area). The error rate o f ±5.4% compared favourably 
with the ±5.2% error for volume measurement found by Bulstrode et al. (1987). An 
error rate for area comparisons of 0.34% compared well with 0.8% found by this group 
(Bulstrode et al., 1987). Inter-rater and intra-rater reliability were supported on volume 
analyses (r = .99, r = .98). Stereophotogrammetry has been demonstrated to be an 
accurate method o f area measurement (0.34-0.8% error compared to known area model 
ulcers) and volume measurement (5% error compared with model ulcers measured using 
fluid displacement) (Bulstrode et al., 1987 [original study]; Johnson and Miller, in press 
[replication]). Figure 8 (page 76) presents a diagrammatic representation o f this 
technique and a photograph o f it in use.
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TO COOLING FAN
Figure 8: Stereophotogrammetry
5.5.6 Confounding Healing Factors
The client was also asked whether the doctor had said that they had certain 
conditions or diseases. The selection of conditions includes specific causes of leg ulcers 
— sickle cell anaemia, thalassaemia, rheumatoid arthritis and diabetes mellitus. Other 
diseases that may alter either behaviour or ulcer signs and symptoms were included—  
osteoarthritis being related to mobility problems, heart problems potentially contributing 
to dependent oedema development. Arteriosclerosis of the limb and clots in the legs 
were of particular interest to this study, as these diseases are associated with arterial and 
venous leg ulcers respectively.
Other items in the questionnaire have been included that detail a five year ulcer 
history, ulcer duration, number of ulcers, limbs involved, description of special dressings 
and bandages Questions about current smoking behaviour and the quantity of tobacco 
consumed in grams for ‘hand-rolled’ cigarettes, or total number of manufactured 
cigarettes, were adopted from the Risk Factor Prevalence Study Survey No. 3 of 1989 
(Risk Factor Prevalence Study Management Committee, 1990).
5.5.7 Sample Demographics
Demographic characteristics collected on the client sample included age, ethnicity 
(determined by country of birth), gender, and socioeconomic status. The measurement 
of socioeconomic status in older people has been briefly discussed in the literature 
review. In this study of older people over 60 years, the majority of people will be
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receiving a retirement benefit and may not be in regular paid work. Therefore, measures 
of social status and the related occupational status may have little relevance, except to 
provide a common indicator for comparison with Callam et al.’s work (1988). Other 
more appropriate forms of social status measurement, such as home ownership, will be 
used (McCallum et al., in press). Income will not be considered in this study due to the 
sensitive nature of such questions to participants. Three potential measures o f status are 
included— occupational status for the client and their spouse (based on Australian 
Standard Classification of Occupations [A. S C O.]; job title and role for both men, and if 
widowed or divorced, for women, [ABS, 1986]) and housing situation, ownership to 
renting.
The health status o f the clients involved in this study was determined with a single 
item about self-rated health— (I) excellent to (5) poor. In older people an association 
exists between self-rated health, mortality, and health service utilisation— predominantly 
poor health in men, and good, fair and poor health perceptions in women (Idler & Kasl, 
1991; Johnson & Wolinsky, 1993; Kaplan, Bareli & Lusky, 1988; McCallum et al., in 
press ; Wolinsky & Johnson, 1992). Wolinsky and Johnson (1992, p. S304) propose that 
poor health perceptions: are perceptions of ‘preclinical changes’ in physical functioning; 
may reflect the difference between health professionals’ assessments and the older 
persons unstated signs and symptoms; or may mean delayed preventive and health 
maintaining activities. This measure has the ability to define mortality more effectively 
than extensive clinical assessments, and contains different information to clinical and 
disability assessment (Idler & Kasl, 1991). A relationship also exists between lower body 
disability and perceived health (Johnson & Wolinsky, 1993). Controlling for gender and 
age effects when examining this index is suggested as males report less disability and 
fewer physiological disorders than females, but rate themselves as having poorer health; 
and persons older than 75 years express more disability and more physiological 
disorders, but tend to express better health than those aged 65-74 years (Ferraro, 1980). 
These ratings are ‘subjective personal evaluations o f health’ (Bowling, 1991, p. 56).
To determine the accuracy o f the information obtained, and confirm that informed 
consent was being given, the level o f cognitive function o f the client was determined by 
the Short Portable Mental Status Questionnaire (Pfeiffer, 1975). Studies have 
demonstrated concurrent validity by comparing this scale to the client diagnosis of 
organic brain syndrome. There was 92% agreement between the SPMSQ score and the 
clinical diagnosis o f definite impairment, and 82% agreement when the SPMSQ indicated 
no or mild impairment (Pfeiffer, 1975). Test-retest correlations o f .82 and .83 have been 
demonstrated (Pfeiffer, 1975).
Two environmental measures were taken: room temperature at ulcer level, and 
openness o f passageways within the house. A Technitherm® thermometer was placed 
on the investigators equipment bag, 20 cm from the floor level. The temperature of the
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room was recorded at the conclusion of the data collection (45 minutes within room). A 
subjective measure was made with two values: (I) clear passage throughout house 
without obstacles, and (2) frequent obstacles throughout the house.
Several characteristics of the nurse that would enhance further interpretation o f 
results were obtained. Factors that could influence the nurse’s skill such as: community 
nursing experience— ranging from (1) less than 1 year, to (7) greater than 10 years; and 
education level— (I) certificate, to (5) Masters level; and hours and type of education in 
leg ulcer management received.
It has already been pointed out that therapeutic activism in the elderly is often 
difficult to maintain in the face of chronic illness and stereotyping of the elderly. In order 
to determine knowledge or bias towards older people that community health nurses may 
possess, Palmore’s (1988) Facts on Aging Quiz: Part 1 (FAQ1) was been included in the 
nurse questionnaire. Content and face validity has been demonstrated in Palmore’s work 
(1988). Palmore (1988) recommends this scale for measuring and comparing levels of 
knowledge and frequent misconceptions about the elderly. Luszcz (1982), in a study of 
Australian graduates (n = 166), found 61% correct responses. In a study of public health 
nurses, Wexler (1979) found a mean percentage o f correct answers of 68%.
In summary, this study has used a range o f instruments. All instruments used to 
measure model predictors and outcomes have been found to be valid and reliable 
measures within the stated limitations.
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Chapter 6  
Results
Within this chapter, all the statistical procedures and results used in the analyses of 
the hypotheses outlined in Chapter 4, are presented.
6.1 Analysis
All analyses were performed using SPSS-PC+™ (Statistical Package for the Social 
Sciences for Personal Computers).
6.1.1 Statistical Procedures
Interval data were summarised in terms o f means and standard deviations. Where 
nominal or ordinal data were used, the mode was presented (Roscoe, 1975). The median 
was included where the range of scores suggested that the mean was not reflective of the 
variable’s central tendency. These descriptive statistics were used to describe the sample 
characteristics and the model variables.
Chi-square procedures were used to test dependence or independence between 
bivariate data at a nominal level, such as the factors likely to confound healing or non- 
healing status (Minium, 1978). Relationships between bivariate data were summarised 
by Pearson Product Moment Correlation Coefficients (r). Often only the strength o f the 
relationship is important (r), and it is interpreted as: low or weak, less than .30; 
moderate, between .30 to .70; and strong, more than .70 (Roscoe, 1975). Assuming a 
linear relationship between interval level data, the coefficient o f determination (r2), 
represents the proportion o f the variance in one measure which is accounted for in the 
other measure (Roscoe, 1975). Both the Pearson Product Moment Correlation 
Coefficient and coefficient of determination were used to describe the relationships 
between nurses’ and clients’ health beliefs. Independent /-tests have also been used to 
analyse group differences— high and low social support and efficacy beliefs— in interval 
data such as the healing rate.
Multiple regression was used to test the model o f healing previously described. 
Several independent variables treated as interval measures were used to predict a single 
interval dependent variable (Hair et al., 1992; Bums & Grove, 1993). There are several 
assumptions underpinning this procedure, and plots o f the residuals (the difference 
between the observed and predicted values for the dependent variable) versus the 
predictor variables were used to assess assumption violations (Hair et al., 1992; Bums & 
Grove, 1993).
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Several statistics were produced from these analyses and some explanation of their 
use will enhance statistical interpretation. The overall multiple regression coefficient (.R) 
relates to a correlation coefficient. The coefficient of determination (.R2) estimates the 
proportion of variance in the dependent or outcome variable explained by the 
independent or predictor variables. The closer R2 is to the value of 1.00 the better the 
explanatory power of the model. The adjusted coefficient of determination (Adj. R2) 
represents a modification of the variance explained by the model, adjusting for the 
number of predictor variables and their associated explanatory power (Hair et al., 1992). 
The Adj. R2 is used when comparing models with differing numbers of predictor 
variables.
The partial regression coefficient (b) is an estimate based on both the degree o f 
association and the units of measurement of the variables. The regression coefficient for 
any given predictor variable in a multivariate regression model is the estimated unit 
change in the outcome variable per unit change in the predictor given that all other 
predictors are held constant. As a consequence, a standardised regression coefficient or 
Beta coefficient iß) allows for direct comparisons of the relative explanatory power 
between coefficients (Hair et al., 1992).
In general, tests at most 5% significant (p < .05) were denoted statistically 
significant, ie., accepting a 5% chance that the observed relationship occurred by chance. 
Also, due to the exploratory nature o f the model, tests are two-sided unless otherwise 
stated.
Finally, multicollinearity was assessed amongst the predictor variables, and where 
appropriate variables were deleted from the analysis. Multicollinearity refers to the 
relationship between predictor variables, reflected in high correlation coefficients 
between variables (r > .65) (Bums & Grove, 1993), high variance inflation factors (> 
10), and low tolerances (< .10).
6.1.2 Data Transformations
Healing rate per 28 days was calculated using the formula:
(surface area at follow-up -  initial surface area) x 28 
initial surface area x days between measurements
Therefore, ulcers that decreased in surface area (healing) during follow-up, have 
negative values. This results in a negative regression coefficient being associated with 
faster healing and a positive coefficient being related to slower healing rates. The initial 
ulcer surface area (steareal) was transformed to the logio to compare this variable as a 
predictor with results o f another study by Skene et al. (1992). Each predictor variable 
was assessed to determine the best parameterisation possible; non-metric data were
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converted to dummy codings (0,1) as recommend by Hair et al. (1992). The recodings 
applied to the individual variables are presented in Table 20, page 92.
Subjects were also categorised into healing and non-healing status. Callam, Dale, 
Harper, & Ruckley, (1986) stated that only 20% of ulcers in the community heal in three 
months and that the median healing time is 9 months (Callam et al., 1987). Therefore, a 
one month study period would represent V9 o f 100% reduction in surface area in those 
likely to heal, or 11% decrease in the initial surface area, based on assumptions o f linear 
healing. Applying the 11% cutoff to these data results in 50% of subjects being classified 
as healers.
The following discussion of study results will first examine the client and nurse 
demographic data, confounding healing factors, and then present the analysis of the 
model hypotheses. Finally, results from the hypotheses relating to the interactional 
aspects of the nurse-client relationship will be addressed.
6.2 Sample Results
6.2.1 Clients
From the sample of 170 subjects (48 from Sydney and 122 from Melbourne), 14 
subjects withdrew during the data collection period (8%). Reasons for losses were as 
follows:
- withdrew after consenting but prior to any data collection (n = 3);
- unwell on days o f interview (n = 3);
- malignancy found (n = 1);
- hospitalised and did not return (n = 5); and
- died after consent but prior to data collection period (n = 2).
From the remaining 156 participants the mean age was 78 years (median 79 years) 
with a standard deviation of 8 years (range 60-96 years), and 58% were female (n = 
156). Further losses occurred at the follow-up visit (w = 16) resulting in loss of the 
second ulcer area measurement. Reasons for these losses included: hospitalised for 
other illnesses (w = 7), hospitalised because ulcer was not healing (n = 5), died (n = 3), 
and withdrawal from study (n = 1). Table 20 (page 92) fully discloses variables for 
which data were incomplete.
No differences were found between the Sydney and Melbourne samples in age (t 
(80) = .26, p  = .80), gender (%2 (1) = .49, p  = .48), ulcer duration (/ (142) = 1.64, p  = 
.10), or healing rate (/ (138) = 1.37, p  =.18); these subgroups were treated as one 
homogeneous sample.
Ninety-five percent o f subjects (n = 148) were found to have mild impairment or 
normal cognition determined by the Short Portable Mental Status Questionnaire. Fifty- 
nine percent {n = 92) o f the subjects rated their health as good, very good or excellent. 
Other health problems reported by the subjects are listed in Table 13. Twenty-two
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percent of participants had a history of leg clots. High proportions o f these subjects had 
osteoarthritis (55%); with small proportions having rheumatoid arthritis and diabetes 
mellitus, which are suggested to have little impact upon healing in leg ulcers (Stacey, 
Baker, Rashid, Hoskin & Thompson, 1993). Two other subjects were removed from the 
model analysis who were found to have other unrelated causes of leg ulcers— Bowens 
Disease and Spherocytosis. Forty-four percent of participants (n = 67) were freely 
mobile, 20% (n = 31) were mildly limited, 32% (w = 49) had difficulty walking, and 3% 
(n = 5) were chairbound (no data was available for four participants).
Table 13: Associated Health Problems in the Sample of 153 Leg Ulcer
Subjects (stated to have been diagnosed by the patient’s doctor)
H ealth Problem s Frequency Percent
Rheumatoid Arthritis 15 10
Diabetes Mellitus 21 14
Lung Problems 31 20
Phlebitis/clots (leg) 34 22
Arteriosclerosis (leg) 39 26
Heart Problems 43 28
Hypertension 63 41
Osteoarthritis 84 55
Note: subjects may have more than one health problem. Four subjects did not answer the question.
The subject’s leg ulcer history, in five year increments, was collected for 
Melbourne participants only: 80 subjects had had leg ulcers for 5 years or less, and 15 
subjects had had leg ulcers for more than 10 years {n = 95). The duration of chronic leg 
ulcers (> 6 weeks) in months ranged from 2 to 384 months (median 12 months), (N = 
144). Many subjects had more than one ulcer at the initial visit. Table 14 (page 83) 
demonstrates the frequency of multiple ulcers in subjects.
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Table 14: Total Number of Leg Ulcers Per Subject at Initial Visit
No. of ulcers Frequency Cumulative Percent
1 75 48.7
2 46 78.6
3 19 90.9
4 7 95.5
5 4 98.1
7 1 98.7
11 1 99.4
12 1 100.0
missing 2
156
Ninety-one percent of subjects had two or fewer ulcers on the right leg and 90% 
had two or fewer ulcers on the left leg.
Ulcer sizes varied from 3 mm2 to 5367 mm2 with a mean of 636.7 mm2 and a 
standard deviation of 868.41 mm2. Table 15 demonstrates the distribution of initial ulcer 
sizes for the sample.
Table 15: Distribution of Ulcer Surface Areas at Initial Visit
Surface area (mm2) Number Cumulative Percent
<96 39 25.0
>96-319 39 50.0
>319-709 39 75.0
> 709-1295 16 85.3
>1295-2495 16 95.5
> 2495-5367 7 100.0
156
The distribution of the healing rate for these subjects is presented in Figure 9, 
(page 84). The mean healing rate was -0.12, standard deviation 1.18, range -4.0 to 9.0, 
with 50% of participants having a healing rate less than -0.10, or being classified as 
healers.
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Figure 9: Distribution of Sample Healing Rates
6.2.2 Confounding Factors
For the purposes o f identifying potential confounding factors, subjects were 
categorised into healers (at least a 10% decrease), or non-healers (less than 10% 
decrease) on two criteria—decrease in surface area or decrease in surface area and 
volume. Table 16 compares the two, and shows that 10 cases reduced in volume and not 
surface area; area and area and volume definitions being dependent (%2 (1) = 134, p  = 
.0000). The definition used in the following analyses was area decrease only, as minimal 
differences in categorisation were demonstrated and considerably less measurement error 
has been found in surface area (0.34%) compared to volume (5%) measurement.
Table 16: A Comparison of Two Criteria for Healing
Area Definition Total
Healers Non-healers
Volume and Healers 70 10 80
Area Definition Non-Healers 00 60 60
Total 70 70 140
An examination o f potential confounding factors using cross-tabulations and chi- 
square procedures are presented in Table 17 (page 86) and Appendix I. This tabulation
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demonstrates that the following characteristics— age, gender, self-rated health, cognition, 
smoking, ulcer duration, arteriosclerosis, leg clots, diabetes mellitus, heart problems, 
hypertension, lung disease, neurological problems, osteoarthritis, rheumatoid disease, 
housing situation, room temperature, and clear passageway in house— were independent 
of healing status (healers and non-healers) and that non-healing was associated with 
lower occupational status.
Medications likely to influence healing were infrequently taken and not associated 
with healing status: 12% of subjects were taking aspirin and 13% were taking antibiotics 
for any reason. Conversely, 21% were taking other non-steroidal anti-inflammatory 
agents (NSAIDS). The types of drugs included in this group were Naprosyn®, Clinoril 
®, Voltarin®, Orudis®, Brufen®, Indocid®, Butazolidin®, and Feldene®. 
Vasodilators were infrequently taken by these subjects, with only one case taking Trental 
®. Diuretics were taken by 51% of participants (77/152). Two questions were included 
relating to diuretic usage. Thirty-one percent (24/77) of subjects felt that taking the 
diuretics created problems for them. A total of 48/77 (62%) either disagreed or were 
unsure if diuretics would aid healing in their ulcer.
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Table 17: Comparison of Characteristics of Healers and Non-healers
Variable X2 V ariable x 2
Age groups
(< 74 years versus >75 years)
0.93 Lung disease/Asthma 
(presence versus absence)
1.62
Gender (male versus female) 0.12 Neurological problems/major 
paralysis
(presence versus absence)
3.06
Occupational Status (ASCO 
Groupings 1-4 (professionals, 
paraprofessionals, clerical workers) 
versus 5-8 (salesperson, machine 
operators, labourers).
4.61* Osteoarthritis 
(presence versus absence)
0.12
Self-rated health (good, very good 
and excellent versus poor and fair)
0.58 Rheumatoid disease 
(presence versus absence)
0.32
Cognition (mild or intact cognition 
versus moderate or severe cognitive 
impairment)
1.40 Taking Aspirin (yes versus no) 2.59
Smoking (smokers versus non- 
smokers)
3.39 Diuretic usage (yes versus no) 3.47
Ulcer Duration (< 10 months versus 
>11 months)
0.11 Nonsteroidal anti-inflammatory 
drug usage (yes versus no)
0.17
Atherosclerosis/ Arteriosclerosis 
(Legs) (presence versus absence)
0.34 Antibiotic Usage (yes versus no) 0.55
Clots/phlebitis 
(presence versus absence)
2.04 Housing (owning versus renting) 0.86
Diabetes Mellitus 
(presence versus absence)
2.33 Room Temperature—cool (<15°C), 
mild (15-20°C), warm (>20°C)
1.76
Heart problems 
(presence versus absence)
0.14 Clear passageways in house 
(yes versus no)
0.76
Hypertension 
(presence versus absence)
1.07
(N= 140)
* p < .05
df = 1 in all comparisons except Room Temperature where df = 2, see Appendix I.
Eighty-one percent (125/154) o f subjects were recorded as having clear access 
throughout the household, allowing for freedom of movement within the house without 
the potential for injury to the lower limbs. The mean room temperature in client’s houses 
throughout the study was 17°C with a range of 8-28°C, with 84% being 20°C or less. 
There were few high temperatures experienced by the investigator in either Sydney or 
Melbourne even though data collection occurred from July to February, first in Sydney 
then in Melbourne,
It was hypothesised that A.B.P.I. would be a factor in the physiological model, but 
these data demonstrated the relatively low frequency o f arterial disease. The skewness 
of the distribution o f this variable is apparent in Figure 10.
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Figure 10:A.B.P.I. at initial visit for sample (n = 150)
Fifty-seven percent of subjects (n = 85) have an A.B.P.I. greater than or equal to 
0.90 suggesting no evidence o f arterial disease, or being venous ulcers (Figure 11, page 
88). O f these, 72/85 (85%) had at least one sign of venous skin changes 
(hyperpigmentation, liposclerosis, eczema, oedema) with 13 having no signs of venous 
skin changes. The remaining 65 subjects (43%) had an A.B.P.I. less than 0.90, or had 
arterial disease (Figure 11, page 88). Only 16/65 (25%) had no additional signs of 
venous disease, although this group only represented 11% of all subjects. Of those with 
arterial disease, 49 subjects were classified as having both venous and arterial disease or 
venous-arterial (Figure 11, page 88). It should also be noted that 121/150 (81%) had 
some evidence of venous skin changes. The mean A.B.P.I. was 0.84 (standard deviation 
o f 0.28) with a range o f 0.00 to 1.20. Two subjects with an A.B.P.I. greater than 1.15 
had a mean ankle blood pressure o f 190 mmHg, and were both non-healers.
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Figure 11:Classification of sample by signs of venous and arterial disease
6.2.3 Comparison of Sample with Other Studies
The median age o f subjects in this study (79 years, range 60-96 years) is slightly 
higher than another large Australian study (75 years, range 22-99 years, n = 259) 
(Baker, et al., 1991), but equivalent to a Swedish study with 85% of subjects over 65 
years o f age (n = 700) (Nelzen et al., 1991). Fifty-eight percent o f subjects were female 
representing a ratio o f female to male o f 1.4:1, compared with 1.8:1 found by Baker et 
al. (1991), but equivalent to Nelzen et al’s study (1991). In this study 57% of subjects 
were classified as venous only ulcers (based on signs of venous disease and A.B.P.I. > 
0.90) and 43% (32% combined and 11% arterial only [based on A.B.P.I. < 0.90 and no 
signs of venous disease]) were classified as having arterial disease. This compares 
favourably with 67% venous, 15-26% a combination o f venous and arterial (based on 
photoplethysmography and A.B.P.I. < 0.90) and 28% arterial found by Baker et al., 
(1992) and Andersson et al. (1993), respectively. It is likely that there would be a higher 
prevalence of combined venous and arterial disease due to the median age and the age 
range differences compared with Baker et al.’s study (1991, 1992). Severe arterial
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disease in this group is likely to be unusual in community nurse clients compared to clinic 
samples due to the availability of vascular surgeons and associated technology and 
procedures (Baker et al., 1992). Participants reported that their doctor had diagnosed 
the following health problems implicated in leg ulcer formation: 26% atherosclerosis or 
arteriosclerosis in the legs, 20% a history of leg clots (17% Baker et al., 1991), 14% 
diabetes mellitus (10% Baker et al., 1991), and 10% rheumatoid arthritis (12% Baker et 
al., 1991). Self-reports of doctor diagnosed rheumatoid arthritis and diabetes mellitus 
were comparable with rates of random blood glucose and serology examination 
performed by Baker et al. among leg ulcer sufferers (1992).
The presence of co-existing venous and arterial disease in both the rheumatoid 
arthritic and diabetes mellitus groups makes their classification difficult (Punn et al., 
1990; Baker et al., 1992). The proportion o f healers and non-healers were similar with 
or without diabetes mellitus or rheumatoid arthritis, confirming the approach that these 
subjects could be subsumed into arterial or venous categorisations. This is similar to 
findings by Stacey et al. (1993) where rheumatoid arthritis and diabetes mellitus did not 
appear to influence healing. This sample is comparable to samples reported by other 
investigators and is representative o f older Australian subjects with the probable range of 
leg ulcer aetiologies managed by home nursing services.
6.2.4 Nurses
From the total o f 136 nurse responses to the questionnaire (87% of a possible 
156), 120 were identified as being independent with 16 nurses having more than one 
client in the study.
From the sample of 120 independent district nurses, 48% had less than 3 years 
experience as a community/district nurse (Table 18, page 90).
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Table 18: Years Experience in Community/District Nursing
Y ears exp erien ce F req u en cy P ercen t
< 1 yrs 23 19.17
1 -  < 2 yrs 18 15.00
2 -  < 3 yrs 17 14.17
3 -  < 4 yrs 17 14.17
4 -  < 5 yrs 15 12.50
5 -  < 10 yrs 20 16.67
> 10 10 8.33
120 100.0
Similarly, 69% of nurses had a certificate level of education in nursing and an 
additional 16% had obtained a diploma (Table 19).
Table 19: Nurse’s Level of Education
L evel o f  ed u cation F req u en cy P ercen t
certificate 83 69.17
associate diploma 6 5.00
diploma 19 15.83
degree 9 7.50
masters degree 1 0.83
other 2 1.67
120 100.00
Hours spent in specific education in leg ulcer management varied from 0 to 80 
hours with a median of 6 hours (n = 120).
Twenty-eight percent of clients were visited daily (n = 38); 32% were visited three 
or four times per week (« = 45); and 37% were visited once or twice per week (n = 41). 
Eighty percent of subjects were visited to treat the ulcer only.
The nurses’ knowledge of older people, determined by the number of correct 
responses on the Facts About Aging Quiz, was 64% with a standard deviation 12% 
(range 36-100%).
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6.3 Model Results
To assist in the interpretation o f the descriptive data associated with this model, 
Table 20 (page 92) contains all model variables, as well as the recoding that was done 
prior to multiple regression analysis.
This model has been applied to subjects with venous disease, venous-arterial 
disease, and all disease. The application to these differing groups permitted comparisons 
with previous modelling studies in similar subjects. Model analysis proceeded in a 
similar manner to that of the model development in Chapter 4. Using hierarchical 
regression procedures, first, the physiological variables were examined, followed by the 
therapeutic and then the psychosocial variables. Finally, a model inclusive of the 
significant factors from this initial procedure was then tested in one step. This sequential 
approach to analysis allowed the investigator to compare this study with similar studies 
where only physiological variables were considered.
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Table 20: Summary Descriptive Statistics and Recoding of Variables used in
the regression models when healing of leg ulcers was the dependent 
variable
C ategory  o f  V ariab le No. M ean Stand . M in M ax U n its o f R ecod in g
(Mode) D ev. M easu re
Independent Variables 
P h ysio log ica l
Oedema 155 1.2(1) 0.94 0 3 0-3 (severe) index
Hyperpigmentation 155 11(0) 1.30 0 3 0-3 (severe) index
Liposclerosis 155 0.61(0) 0.89 0 3 0-3 (severe) index 0-1 = 0, 
2-3 = 1
Wound Status 155 2.5(2) 0.65 1 4 1-4 (best) index
Initial ulcer area 156 637 868 3 5367 2mm logio
Clot history 153 0.2(0) 0.42 0 1 absence 0 
presence 1
T h erap eu tic
Diuretics 150 0.5(1) 0.50 0 1 not taking 0
currently taking 1
Ankle bandage 
compression 
Limb positioning
152 29.2 19 10 80 m m H g
elevated 145 0.87 2.7 0 15 hrs/24hrs
horizontal 145 13.01 4.44 0 24 hrs/24hrs
dependent (sitting) 145 6.2 4.2 0 18 hrs/24hrs
Dressing 145 32.07 8.77 15 42 total score of 15 
(3 point) criteria 
range 0-45 
(best)
P sych osoc ia l
Client
Perceived severity 145 5.90 2.2 3 9 3 items (high 
scores severe) 1-3 
per item
Self-efficacy 145 5.7 3.08 2 12 2 items, 1-7/item 
high scores (high 
beliefs)
Response efficacy 145 10.07 2.77 2 14 2 items, 1-7/item 
high scores (high 
beliefs)
Pain on mobility 152 1.4(1) 0.78 1 4 1-4 (severe) index
Social support 134 22.25 10.09 10 50 10 items, 1-5/ 
item (low scores, 
high support)
Dependent Variables
Healing rate 140 -0.12 0.94 -4 9 Rate of change in
surface area per 
28 days______
Hypothesis 1 (page 58) examines the relationship between physiological, 
therapeutic and psychosocial determinants and the healing, in subjects with first, venous 
disease (n = 85), second, venous-arterial disease (n = 49), and finally, all disease (n = 
150). Data losses in individual variables have resulted in subject losses in these groups
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throughout the regression procedures. Multiple regression procedures applied to these 
three samples examined how much variance in healing rate was explained for these 
variables—physiological, therapeutic and psychosocial.
Table 21: Venous Disease Model
Hierarchical Multiple Regression of Determinants of Healing in the 
Venous Sample ( n  = 67)
Step V ariables R egression Standardised C um u- R2 P-
C oefficient Beta lative change V alue
b {SE) ß R2
1 Physiological .34 .34 .0003
hyperpigmentation -.07(.09) -.10 .42
clot history ,83(.28) .31 .00
wound status - .3 6 (2 0 ) -.22 .08
oedema 20(.10) .20 .07
liposclerosis 68(.29) .27 .03
log of surface area .3 1 (1 9 ) .21 .10
2 Therapeutic .41 .08 .23
horizontal position .0 6 (0 3 ) .32 .02
ankle compression 06(.10) .07 .53
diuretic usage -0 3 ( .2 1 ) -.02 .89
dressing score -OO(.Ol) -.04 .72
elevation position .8 0 (3 7 ) .30 .04
3 Psychosocial .53 .11 .05
response efficacy .03(.04) .09 .43
perceived severity .07(.05) .14 .21
social support -,006(.01) -.06 .62
self-efficacy .00(.00) .002 .98
pain in mobility .46(.16) .36 .007
Multiple R .73
R2 .53
Adjusted/?2 .37
Standard Error .77
Analysis of Variance
DF Sum of Squares Mean Square
Regression 16 32.67 2.04
Residual 50 29.48 0.59
F=  3.46, Significance = .0004, n = 67
b = regression coefficient 
SE = standard error of b 
ß = standardised beta coefficient 
Note negative b indicates faster healing.
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Venous Disease Model. Physiological factors were the first set of variables entered 
into the venous disease model, at step 1, on subjects with A.B.P.I. equal to or greater 
than 0.90. Table 21 (page 93) demonstrates the individual standardised beta weights for 
the physiological variables. All variables, except hyperpigmentation, contributed 
significantly (or approaching significance .05-. 10) to the healing rate. A history of leg 
clots, moderate and severe liposclerosis, larger initial ulcer areas, and increased oedema 
were related to poorer healing and improved wound status scores were associated with 
increased healing rates; explaining 34% of the variance in the healing rate (Adj. ft2 = .27, 
F  = 5.06, p  = .0003). Hyperpigmentation was positively correlated with liposclerosis (r 
= .51).
Therapeutic variables were included in the second step and did not significantly 
explain variance in healing (p = .23), although increased limb hours in horizontal or 
elevated positions were related to poorer healing rates. Hours with limbs elevated (r = - 
.57) were negatively correlated with horizontal position hours. The mean number of 
hours spent walking per day was 1.7 hours (range 0-9). Sixty percent of subjects 
walked for one hour or less per day and 80 % of subjects did not elevate their limbs. 
Thirty-five percent of clients (with A.B.P.I. > 0.80) (36/103) had bandage compression 
pressures about the malleolus of 40-60mmHg; three clients had pressures greater than 
70 mmHg. The mean gradient (ankle minus knee pressures) was 5.88 mmHg (standard 
deviation o f 9.62 mmHg, range -10-40 mmHg).
Psychosocial factors were entered on the third step, explaining 11% of the variance 
in the healing rate (.ft2 = 11, F  = 2.3 , p  = .05),with increased levels o f pain in mobility 
being related to poorer healing rates. Response efficacy, self-efficacy, perceived 
severity, and social support, were not significant. The global measure o f social support 
was replaced with the emotional support subscale score with similar non-significant 
regression coefficients o f equivalent magnitude and direction. All variables involved in 
this comprehensive model explained 53% of the variance in the healing rate (ft2 = .53, F  
= 3.5, p  = .000). A normal probability plot o f the standardised residuals demonstrated 
the fit o f the model (Appendix J) was acceptable. Multicollinearity was also assessed 
with correlations between independent variables ranging from r = 006 to .57. Similarly, 
variance inflation factors (1.0 to 1.02), and tolerances (.97 to .99) were within acceptable 
limits (Hair et al., 1992).
Significant variables (p = .05-, 10) were combined in one step and resulted in only 
four variables, hereafter referred to as the reduced model, remaining significant at the .05 
level: increased pain on mobility (Beta = .46, p  = .000), higher wound characteristic 
scores (Beta = -.33, p  = .0007), moderate or severe liposclerosis (Beta = .28, p  = .003), 
and increased hours in a horizontal position (Beta = .24, p  = .02); explaining 40% of the 
variance in the healing rate (ft2 = .40, F  = 11.74 , p  = .0000, n = 74). A normal
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probability plot o f the standardised residuals demonstrated that the fit o f the model 
(Appendix J) was acceptable.
Table 22: Venous-Arterial Model
Reduced Model Applied to Venous-Arterial Sample (A.B.P.I. > 0.25 
to < 0.90, n = 49)
V ariab le R egression
C oeffic ien t
b (SE)
S tan d ard ised
B eta
ß
p - V alue
Wound status -0.31(15) -0.28 .03
Liposclerosis 1.09(.39) 0.38 .007
Horizontal position 0.02(.03) 0.14 .32
Pain in Mobility -0.10(15) -0.09 .49
Constant 0.27
Multiple/? .50
R2 .25
Adjusted/?2 .18
Standard Error .74
Analysis of Variance
DF Sum of Squares Mean Square
Regression 4 7.94 1.99
Residual 44 24.42 0.55
F= 3.58, Significance = .01, n = 49
Venous-Arterial Disease Model. This group included subjects with an A.B.P.I. less 
than 0.90 and greater than 0.25 (n = 49). The selected lower limit represents those 
clients who may still heal, but beyond this point (<0.25) healing is very unlikely without 
surgical intervention. The reduced model was applied to the venous-arterial sample in 
one step, with only higher wound status scores (Beta = -0.28, p  = .03) and moderate or 
severe liposclerosis (Beta = 0.38, p  = .007) being significant; explaining 25% of the 
variance in the healing rate (R2 = .25, F  = 3.58, p  = .01). Including dependent limb hours 
and all other variables did not improve the explained variance by significant amounts. A 
normal probability plot o f the standardised residuals demonstrates the fit o f the model 
(Appendix J) and was acceptable. Multicollinearity was also assessed with correlations 
between independent variables ranging from r = 00 to = .38. Similarly, variance inflation 
factors (1.03 to 1.06), and tolerances (.93 to .96) were within acceptable limits (Hair et 
al., 1992).
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Table 23: All Disease Model
Reduced Model Applied to All Disease Sample (n = 131)
Variable Regression
Coefficient
b(SE)
Standardised
Beta
ß
p-Vaiue
Wound status -0.40(.l 1) -0.29 .001
Liposclerosis 0.60(.19) 0.25 .015
Horizontal position 0.04(.02) 0.19 .000
Pain in Mobility 0.28(.09) 0.24 .002
Constant -0.18
Multiple R .48
R2 .24
Adjusted/?2 .21
Standard Error .78
Analysis of Variance
Regression
DF
4
Sum of Squares 
24.47
Mean Square 
6.12
Residual 126 78.50 0.62
F=  9.81, Significance = .0000, n = 131
All Disease Model. Similarly, the reduced model was applied to all subjects in one 
step (n = 131), resulting in higher wound status scores (Beta = -0.29, p = .001) 
associated with improved healing, and moderate or severe liposclerosis (Beta = 0.25, p  = 
.015), increased pain in mobility (Beta = 0.24, p  = .002), and increased hours in a 
horizontal position (Beta = 0.19, p  = .000) being related to poorer healing; explaining 
24% of the variance in the healing rate (T?2 = .24, F = 9.8, p  = .0000). Including all other 
variables did not improve the explained variance by significant amounts. A normal 
probability plot of the standardised residuals demonstrates the fit o f the model (Appendix 
J) which was acceptable. Multicollinearity was also assessed with correlations between 
independent variables ranging from r = .00— .30. Similarly, variance inflation factors 
(1.00 to 1.01), and tolerances (.98 to .99) were within acceptable limits (Hair et al., 
1992).
6.4 Interactional Aspects of Model: Health Beliefs & Social Support
To complete the analysis o f this model the interactional relationships between 
nurse and client health beliefs and social support, and indirect associations between 
beliefs and healing, were explored.
Hypothesis 2 refers to the relationship between clients’ and nurses’ health beliefs 
(perceived severity, self-efficacy and response efficacy). The correlation between client
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perceived illness severity and nurse perceived illness severity was r = .30 ip < .001) 
(Table 24), suggesting a low positive relationship.
Table 24: Correlation Matrix Clients’ and Nurses’ Health Beliefs and Social 
Support
p erceived
severity
(c lien t)
self-efficacy
b eliefs
(c lien t)
resp on se
efficacy
(clien t)
socia l
su p p ort
(c lien t)
perce ived  
severity  (n u rse)
_  .  - M *
0 .30 -0 .05 -0 .02 -0 .12
self-efficacy  beliefs  
(n u rse)
-0 .23
-  4  ~  ♦**
0.43 0.05 0 .004
resp on se efficacy  (n u rse) -0 .22 -0 .001 0.08 -0 .07
socia l su p p ort (n u rse) -0 .1 2 -0 .13 -0 .05 -0.31
n = 109, *p <  .05, **p <.01, ***p <001 (two-sided)
There was a moderate positive relationship between clients’ beliefs about their self- 
efficacy and the nurses’ beliefs about clients’ self-efficacy (r = .43, p  < .001, Table 24). 
There was no relationship between the clients’ and nurses’ response efficacy beliefs (r = 
.08, Table 24). The mean nurse response efficacy score was 9.13 (standard deviation of 
2.88); nurses believed that regular wound dressing and client’s resting would promote 
healing. The results of these analyses did not alter using independent nurse responses in 
= 91) and it is suggested that these are assessments o f independent clients (n = 109) and 
not nurses.
Hypothesis 3 suggests that clients with high social support will demonstrate 
improved healing rates compared to clients with lower social support. An independent t- 
test was performed after grouping the social support scores into high (scores < 26, n = 
81) and low (scores > 27, n = 42) social support groups. The result (/ (53.14) = .49, p  = 
.629) suggested that there was no significant difference between high and low social 
support groups in terms o f healing rate. This confirms earlier model analysis whereby 
social support was not related to healing rate.
Hypothesis 4 explores the influence o f the nurses’ role in social support on the 
outcome o f healing. All 116 nurses’ M.O.S. Scale scores were greater than 25, 
suggesting very little perception by clients that nurses have a role in their social support. 
The mean social support score for nurses’ involvement was 46.7 (standard deviation 
3.86, range 33-50, n = 120). There was also a low negative relationship between 
client’s perception of the nurse’s role in social support and their perceived social support 
(r = -.31, p  < .001, Table 24); the higher the social support the lower would be the 
nurse’s involvement in social support. The mean informational/emotional subscale score
was 32 (standard deviation 4, possible scale range 5 to 35 [no support]). There was little
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nurse involvement in tangible social support (mean 19.4, standard deviation 0.83; 
possible scale range 4 to 20 [no support]). Therefore, this hypothesis could not be 
tested.
The median score for the Powerful Others Health Locus o f Control Scale(PHLC) 
was 23 (range 9-36), the clients’ self-efficacy scale was 6 (range 2-12), and the clients’ 
response efficacy scale was 10 (range 2-14). To further examine the hypotheses in this 
study related to these variables, the sample was further grouped into high and low self- 
efficacy and response efficacy beliefs, and health locus of control.
Hypothesis 5 proposed that there was an association between self-efficacy beliefs 
(high [>8]and low [<7] self-efficacy belief groups) and healing status (healers and non­
healers). Crosstabulations and chi-square analyses were performed which did not 
support this hypothesis (x2 (1, n = 140) = 3.33, p  = .06). This result did confirm earlier 
results found in the first model (Table 21, page 93). Self-efficacy beliefs do not appear 
to be directly related to healing. However, changes in client self-efficacy (low [< 7] and 
high [> 8]) were found to be related to changes in response efficacy beliefs (high [> 8] 
and low [< 7]) (x2 (1, n = 143) = 4.97, p  = .02). Sixty-eight percent of the low-efficacy 
group had high response efficacy beliefs compared to 32% having low response belief 
scores, whereas fifty percent of the high efficacy group had high and 50% had low 
response efficacy scores. Further analysis demonstrated that changes in self-efficacy 
beliefs, in the presence of high response efficacy beliefs, were related to healing 
outcomes (x2 (1, n = 62) = 4.11, p  = .04). The origins o f these response efficacy beliefs 
were further examined by exploring the influence o f nurses as powerful others.
Hypothesis 6 proposed that there was no difference between the client response 
efficacy beliefs and healing rates, o f clients with high powerful others scores and low 
self-efficacy scores, compared with clients with low powerful others scores and high self- 
efficacy scores. This hypothesis suggested that clients with low abilities, but beliefs in 
others such as nurses being able to perform required health behaviours, would not differ 
in healing outcome beliefs and healing rates, with clients who believed in their own ability 
to manage their ulcer care. Where possible, subjects were grouped into either Group 1 
(high powerful others scores [> 23] and low self-efficacy scores [< 7]) or Group 2 (low 
powerful others scores [< 22] and high self-efficacy scores [> 8]. The mean response 
efficacy score for Group 1 (M = 10.85) was greater than Group 2 (M = 9.20) (t (69) = 
2.71, p  = .009, Table 25). However, the mean ulcer healing rate o f the groups did not 
differ significantly between Group 1 and Group 2 (t (38.94) = .29, p  = .8, Table 25) 
therefore, partially supporting this hypothesis. Clients with low ability or self-efficacy 
beliefs, but high beliefs in others’ abilities, demonstrated improved response efficacy 
beliefs, or beliefs that the ulcer would heal, but these differences were not found in 
healing rate comparisons between groups.
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Table 25: Group Comparisons of Response Efficacy Beliefs and Healing Rate
Variable G roup 1 
High Powerful 
O ther/ Low self- 
efficacy 
M ( S D )
No. G roup 2 
Low Powerful 
O ther/ High self- 
efficacy 
M { S D )
No. t  value
response beliefs score 10.85 (2.3) 42 9.20 (2.82) 29 2.71**
healing rate -0.25 (0.60) 38 -0.32(1.09) 28 0.29
**p <.  01
In summary, model testing demonstrated that increased pain in mobility, higher 
wound characteristic scores, moderate or severe liposclerosis, and increased hours in a 
horizontal position, explained 40% of the variance in the healing rate in the venous ulcer 
sample and explained 25% of the variance in the all disease sample. Social support has 
not been found to be directly related to healing, nor have nurses been found to play a 
significant role in their client’s social support. Clients and nurses hold similar beliefs 
about the client’s ability to manage their own leg ulcer care, but do not share similar 
beliefs about the likelihood that the performance o f the required interventions will result 
in healing. Health beliefs, although not directly related to healing, have been found to be 
indirectly related to healing outcomes. Clients’ beliefs in powerful others influence, in 
the presence of low beliefs in their own abilities, were associated with increased beliefs in 
healing occurring compared with clients with low beliefs in the influence of others, and 
high beliefs in their own abilities. These group differences in response efficacy beliefs 
were not subsequently found in healing rates.
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Chapter 7
Discussion
An explanatory model of leg ulcer healing in older people, including physiological, 
therapeutic and psychosocial factors, has been developed and tested in clients with 
venous, venous-arterial, and all diseases. The interactional aspects and indirect effects of 
the nurse-client relationship on health beliefs and social support, and subsequent healing, 
were examined. This discussion highlights the differences between this community study 
and clinic studies.
7.1 Client Characteristics
A representative group of older people receiving home nursing care for chronic leg 
ulcers was studied. A large proportion of subjects (59%) felt in good health, and 95% 
had normal cognitive function or at most mild impairment. The high proportion o f intact 
cognitive function is in part due to the sampling criteria which excluded subjects with 
known cognitive dysfunction. Just over half o f the sample (52%) were mildly limited or 
walking with difficulty. A further 3% were chairbound. This was very similar to Baker 
et al.’s study (1991)— 47% of subjects having unrestricted mobility. Similarly, Callam et 
al. (1988) (n = 600) found 44% mildly limited or walking with difficulty, and 3% 
chairbound (age range 22-100 years). This sample demonstrates that 55% o f sufferers 
have some mobility limitation.
Osteoarthritis (55%) and hypertension (41%) were the most frequently associated 
health problems for these subjects. Only 31% of participants in Cornwall et al.’s study 
(1986a) reported an arthritic history, although their study included younger age groups. 
The high prevalence o f osteoarthritis in this sample further suggests movement 
restrictions and potential posture restrictions.
7.2 Confounding Healing Factors
Confounding factors were explored in healers and non-healers, with no dependence 
upon healing being demonstrated in all factors except occupational status.
The median ulcer duration was lengthy (12 months) and more than the nine months 
reported from the large Scottish survey (Callam et al., 1987) and Baker et al’s Australian 
study (6 months) (1992). No association between healing status and ulcer duration was 
found, which differs from the work of Skene et al. (1992). However, moderate and 
severe liposclerosis, having an underlying dimension o f ulcer history and longstanding 
disease, is strongly related to healing rate. An alternative explanation could be that
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studies using healing rates over shorter periods (Haeger, 1971), rather than time to 
complete healing (Skene et al., 1992), are less likely to demonstrate differences. 
Haeger’s (1971) study, using healing quotients or rates, found no relationship between 
duration and healing rate. Longer time periods to study endpoints may demonstrate this 
factor much more precisely than short time periods.
Co-existing diseases reflected the common diseases seen in older people and older 
people with leg ulcers. As over half this sample had osteoarthritis, the frequent use o f 
NSAIDS was not surprising. This allowed the investigator to examine the effects of 
these drugs on healing with no effect being demonstrated in these subjects, contrary to 
Pollack’s (1982) discussions. The exact dosage per day was not investigated and this 
may be a more indicative measure of the effect o f NSAIDS on healing. Aspirin usage 
was found in 12% of subjects and was independent o f healing status.
Only 16% of subjects were currently smoking, and any past smoking history was 
not recorded.
Medication usage did not influence healing status. Fifty-one percent of subjects 
were taking diuretics, the exact purpose of which was unspecified. No effects upon 
healing were demonstrated, even when controlling for diuretic usage for heart disease. 
Dosage was not measured. It may be that as Myers et al. (1972) suggests, diuretics are 
most effective in the grossly oedematous group only. When participants were asked 
whether diuretics would assist in healing their ulcer, many disagreed, or were unsure of 
the benefits o f this drug in relation to ulcer healing. Similarly, approximately a third of 
subjects felt that taking the diuretics created problems for them, perhaps suggestive of 
poor compliance with diuretic usage. Anecdotally, participants often described a more 
liberal approach to usage, based on lifestyle requirements rather than doctor’s 
prescription.
The use of antibiotics was independent o f healing status as has been suggested by 
many investigators (Eriksson et al., 1984; Leyden, 1984; Gilchrist & Reed, 1989). 
Antibiotics specifically prescribed for wound infections or cellulitis were not separately 
examined. As microbial growth and type has previously been found not to be related to 
healing (Skene et al., 1992), precise examination o f wound microbes was not performed.
Although the taking o f oral regional dilators, such as pentoxifylline, may influence 
healing, only one subject was taking this medication.
Environmental factors such as room temperature were examined. Throughout the 
data collection period the overall temperature was relatively cool in Sydney and 
Melbourne, and is reflected in a mean house temperature o f 17°C. Client’s often referred 
to how their ulcers were cyclic with the weather, proposing that ‘when summer came 
their ulcer would heal’. No association was found between room temperatures and 
healing status, although extreme temperatures were not experienced during the study. 
Researchers had suggested that increased healing rates occur at environmental
101
temperatures of 30°C or more (Peacock & VanWinkle, 1976). This possibility could not 
be examined in this study. If demonstrated, this may suggest that increased room heating 
may be beneficial in cooler weather.
Another environmental factor considered was the clear passageway throughout 
clients’ homes. In general, most houses visited (81%) allowed for ease of movement 
throughout the house, therefore reducing the opportunity for lower limb injury. There 
appeared to be consideration of this need by the majority o f clients interviewed.
Occupational status did relate to healing status, lower occupational status being 
related to poorer healing consistent with the work of Callam et al. (1988), whereby 
lower socio-economic groups were associated with increased healing times over all ages. 
This factor did not contribute to healing rate variance in the model. Further comparisons 
with another measure of socio-economic status (house ownership) suitable for older, 
mainly retired adults, demonstrated no difference between healers and non-healers.
7.3 Nurses Characteristics
Nurses in this study visited their clients three or more times per week (61%), 
usually to treat only the client’s leg ulcer (71%). Forty-eight percent of nurses had less 
than three years experience in district/community health nursing, and 69% had obtained a 
certificate level o f education. Education specific to leg ulcer management was 
substantial (median 6 hours) although considerable variability between nurses was found. 
Nurses’ knowledge of older people was consistent with overseas public health nurses 
(64% correct responses to Facts About Aging Quiz) (Wexler, 1979). There is no 
evidence o f unusual ageism or stereotyping o f older people by CHNs that might 
influence therapeutic activism.
7.4 Model of Healing
A comprehensive model o f leg ulcer healing in older people has been applied to 
clients with venous, venous-arterial and all diseases. Physiological, therapeutic and 
psychosocial determinants applied to subjects with venous disease, explained 53% of the 
variance in the healing rate within this group. The reduced model, including only 
variables significant at the .05 level and deleting highly correlated variables 
(hyperpigmentation and elevation), explained 40% of the variance in healing rate of 
venous subjects, 25% of the variance in subjects with venous-arterial disease (only 
moderate or severe liposclerosis and higher wound status scores) and 24% of the 
variance in all subjects.
7. 4.1 Physiological factors
Physiological factors such as a history of clots, moderate or severe liposclerosis, 
larger surface areas (p = .10), and increased levels o f oedema (p = .06) were all
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associated with poorer healing rates, when physiological factors were considered in one 
step, supporting hypothesis 1— relating physiological factors to the healing rate.
The presence of deep venous involvement, the consequence of leg clots, was an 
important factor in healing prediction in Skene et al.’s clinic study (1992) and was 
associated with poor healing in Haeger’s (1971) clinic study. One of the most important 
features of leg ulcer sufferers with deep venous involvement is the high level of venous 
hypertension, suggested at 80 mmHg (Browse, 1986a), nearly twice that seen when 
other veins are disordered. This high venous pressure would require counteracting 
pressures that would be detrimental to local blood flow. This suggests there may be an 
extreme group within the venous only group. Also, of concern is the suggestion that 
subclinical cases of deep venous thrombosis occur in these groups (Baker et al., 1992).
The presence of hardening o f the skin and induration on the lower limb, or 
liposclerosis, was found to be a consistent powerful predictor o f slower healing rates in 
all groups and models, and a finding consistent with other researchers’ results on smaller 
samples (Nemeth, et al., 1989). This finding is perhaps further confirmed by studies of 
fibrinolytic agents that reduce lipodermatosclerosis, and improve healing (Browse et al., 
1977; Bumand et al., 1980). The stability o f this simple factor suggests it is one of the 
most important features in venous and venous-arterial disease. Hyperpigmentation was 
not found to be related to healing rate but was correlated with liposclerosis. It is likely 
that liposclerosis is a more powerful indicator of skin changes than hyperpigmentation.
The logio o f increase in surface area was associated with poorer healing, although 
not at the .05 level. Potentially, a larger sample size or perhaps a longer study period 
would reflect this feature. The likely relationship between healing time and ulcer size is 
evidenced in studies where time to complete healing is the endpoint o f the study or 
healing periods o f several months are reviewed. This can be seen in Skene et al.’s (1992) 
study where subjects were followed over a four month period or to complete healing. It 
would seem logical to propose that the longer an ulcer is studied, the more likely that a 
relationship between area and healing time, would be manifested. Differences between 
the ranges of ulcer sizes seen may also be important. The ulcer area range seen in Skene 
et al.’s study was 1,800 mm2 to 3,000 mm2 compared with this study o f 30 mm2 to 
53,600 mm2. A much wider range o f areas was seen in this study. Physiological and 
therapeutic variables were examined by Skene et al. (1992) using a proportional hazards 
model, concluding that the logio o f the initial ulcer area was the major predictor o f days 
to ulcer healing. When all variables were considered in one step this factor did not 
remain significant or approaching significance.
A trend toward a relationship between oedema and healing ip = .07) in venous 
only subjects was found in the physiological model. It is likely that with a larger sample 
this would reach significance at the .05. The addition o f the therapeutic and psychosocial 
components extinguished that relationship when all variables were considered in one
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step. No relationship was found between oedema and healing in Skene et al.’s (1992; 
1993) study of venous subjects. The reason for these differences may again be related to 
the study time periods, but an alternative explanation is also plausible. Three different 
research teams have found or commented on a ‘levelling o ff effect of limb oedema 
(Myers et al. 1972; Bourne 1992; Stacey et al., 1993). It could be that there is a 
saturation point in limb tissue beyond which no further swelling occurs, therefore altering 
the continuous nature of the variable. There may be a curvilinear relationship between 
oedema and healing over a longer time period— initial effects being lost in the later 
stages o f the study period; once oedema is controlled, no further effect upon healing rate 
is possible. There was little variation in individual limb oedema over this study period of 
4 weeks, whereas longer periods may demonstrate increased individual variation. 
Oedema is also likely to have an indirect relationship with limb compression and position, 
and these interactions may need to be considered.
Higher wound status levels, a categorical variable with interval properties 
converted to an index, were associated with improved healing rates. Wounds scoring 1 
or 2 on the index, demonstrating necrotic or exudative characteristics, have slower 
healing rates. This wound characteristic may contain different information from the 
healing rate, and is often associated with exacerbations in the disease process. For 
example, limb oedema, when excessive, often is reflected in an exudative wound. The 
variable does, however, seem to closely relate to changes in the healing rate. This 
variable performed consistently as a predictor o f healing across all models and groups.
7.4.2 Therapeutic Factors
Therapeutic factors did not significantly explain changes in the healing rate. The 
most influential factor in this model was ‘hours spent in a horizontal position’ for the 
venous only and all subjects groups. This study is the first study to quantify limb 
positioning in a community sample. This factor has not been measured by clinical studies 
that also investigated the effects o f compression and/or dressings. The more hours spent 
with limbs horizontal, the poorer the healing rate. This confirms the experience of 
Bourne (1986a). High venous pressures were found in humans and animals when placed 
in a horizontal position (Bourne, 1986a). Decreased TcP02was found in subjects with 
venous disease when recumbent with limb compression (Gaylarde et al., 1993). 
Conversely, elevation was found by Bourne (1986a) to reduce venous pressure. 
Elevation o f the limb at the level o f two pillows or more in subjects in this study was 
very uncommon, the mean being less than 1 hour. The participants often stated that they 
were ‘putting their legs up’ often demonstrating a supine position or a sitting dependent 
position. Footstools that were lower than lounge level were common. Both the number 
of hours spent in a sitting dependent position, and hours with limbs elevated, were 
negatively correlated with hours spent in a horizontal position. The exact angle of the 
limbs to the torso was not measured in this study.
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The subjects when asked often stated they had no difficulty in positioning their 
limbs as requested. This may suggest that misinformation and misinterpretation may be 
occurring. Bourne (1986b) recommended elevation of limbs to at least 20 inches above 
the torso for three hours. Eighty percent of subjects in this study did not elevate their 
legs. The ability of older people with arthritic joints and perhaps joint replacements to 
place their limbs in that position for a substantial length of time is often impaired. This 
may be a plausible explanation and an unhelpful adaptation of advice could be occurring.
In the venous-arterial group, the investigator replaced the horizontal position hours 
with the number of hours spent in a dependent position, with no significant improvement 
in the model. This result would be in conflict with the findings o f Creutziq et al. (1988), 
where dependence improved TcPC>2 . There were very few severe arterial disease cases 
in this study, demonstrating the usual caseload o f CHN’s.
An issue overlooked in this study and in others, is the potential for changes in 
position to improve blood flow for a short period. Many studies follow a series of 
changes in position (Creutziq et al., 1988), such as reclining to standing position, 
increasing the TcPC>2 in the ulcer area in venous and arterial disease (Reddy et al., 1986; 
Allen & Goldman, 1987). There may be some cumulative effect. The possible 
mechanism was referred to by Beaconsfield and Ginsburg (1970)— baroreceptor 
response decreases peripheral blood flow with posture changes, and increases the TcPC>2 . 
Where venous hypertension is being counteracted by external compression, changing of 
position may be worthy of further exploration in the venous-arterial ulcer group.
The findings from this study neither support or refute the potential o f limb 
elevation to decrease venous hypertension and oedema. There is support for the belief 
that resting for long periods with limbs horizontal to the torso is associated with poorer 
healing. The scale used to determine average daily hours spent in various activities and 
positions was designed from a previous ABS survey (1988) and is subject to recall bias.
Hours spent resting could be a measure o f more generalised declining health, 
accordingly associated with poorer healing in all groups. Also, as health is equated to 
mobility in older people, perhaps long hours o f resting promotes a sense of ill-health in 
older people, and indirectly resulting in poorer healing. Nevertheless, 59% of the non­
healers reported that they were in good health.
Limb compression was not found to be a significant contributor to the healing rate. 
Very little therapeutic compression (40-60mmHg at ankle) was being delivered (37%) to 
the cases for which it was appropriate. This has been previously highlighted by Jopp- 
McKay et al (1991) where emphasis was placed on dressings in ulcer treatment rather 
than compression. Cornwall et al. (1987) has suggested that even low levels of 
compression increase venous refilling time and are beneficial. If there was indeed any 
improvement in venous filling, this did not improve healing rates in this sample. The use 
of over-stretched bandages, and anecdotal evidence o f clients refusing increased
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compression, was a common experience. The cost of bandages was often cited as the 
problem in this study and in others (Jopp-McKay et al., 1991). Other cases felt the 
treatment was not helpfiil, and uncomfortable.
Three issues need to be emphasised. First, in most clinic studies researchers have 
tested the pressure of the bandages with medical stocking gauges as used in this study. 
Clinicians, including nurses and doctors, being known to vary in their pressure 
application, do not have access to such equipment. Application of compression therapy 
needs to closely match the research conditions under which the therapy was tested, 
including compression pressure monitoring. Second, compression gradients are 
contingent upon the limb girth profile (Cornwall et al., 1987). Applying bandages to 
oedematous limbs often results in extreme pressures without a satisfactory gradient (20 
mmHg) between the ankle and the knee (Cornwall et al., 1987; Bourne, 1992). Third, 
older arthritic people may be unable to manage these bandages (Amaral, 1986; Bliss & 
Schofield, 1993). Modifications are needed to allow older people sufficient resources to 
afford therapeutic bandages, and to easily manage bandage removal and replacement. 
Clinical trials involving this therapy need to include more representative people, and not 
be performed on younger samples as seen in Salim’s (1991) study with a mean age of 56 
years.
The interaction between compression and levels o f activity requires further 
investigation. Previous studies by Blair et al. (1983) and Salim (1991) demonstrated that 
healing rates were improved with compression therapy at therapeutic levels in addition to 
standard dressings. Independent effects o f compression on healing have not been 
demonstrated. There is a sound theoretical basis for external counteracting pressure in 
ambulatory patients, but the application o f high levels of compression (40-50 mmHg) to 
this immobile sample (56% limited mobility; 60% walking [<1 hour]) seems debateable. 
Lower pressures are recommended for horizontal positions. Gaylarde et al., 1993, had 
found decreased TcP02 when subjects were recumbent with external pressures of 40-50 
mmHg. This study may have more adequately assessed low compression (the mean 
ankle pressure in this study being 29 mmHg) in persons spending long hours reclining, as 
the participants spent many hours in horizontal positions. For this regime, no 
relationship to healing rate was found.
The length of time that compression therapy is maintained per day or per week 
may be critical. No measure was made of how long the bandages were kept on. The 
high frequency o f the nurses visits makes this possibility less understandable. These 
results may be, in part, a reflection o f the low levels o f therapeutic compression being 
received.
Dressings and diuretic usage were not found to be significant contributors to the 
healing rate. The relationship between dressing score (total o f 15 desirable attributes of 
a dressing) and healing rate was not statistically significant, although it was negatively
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related— the more desirable attributes the dressing has, the more improved the healing 
rate. The extensive use of dressings with desirable attributes was evidenced in the mean 
dressing score of 32. Many of the dressings used for these clients are expensive. The 
evidence does not suggest that this is a major contributing factor to healing, supporting 
previous findings by Skene et al. (1992). Refocussing of interventions towards factors 
which really influence healing is desirable. There may be subjective benefits for the client 
and nurse for some dressings, but this issue was not assessed.
7.4.3 Psychosocial Factors
The psychosocial determinant associated with slower healing was perceptions of 
pain when mobilising; explaining 11% of the variance in the healing rate, and further 
supporting hypothesis 1. This result is similar to findings by Belza et al.’s (1993) and 
Taal et al.’s studies (1993) of rheumatoid arthritis sufferers. Venous ulcers are not 
usually painful, except when infection is severe. Pain is also a feature of ischaemia, 
although not a predictor in the venous-arterial group. On examination of the values in 
this group there were more mid-range pain scores than in the other Model groups, 
perhaps associated with the small sample size. Alternatively, this group may experience 
more consistent pain; thus dampening this indicator’s effects. Pain may also result in 
increased time spent resting, a factor associated with poorer healing.
Health beliefs— perceived severity, self-efficacy, or response efficacy beliefs—were 
not significant predictors of healing. This was the first study to examine health beliefs in 
leg ulcer sufferers.
th is  study group were older people with high social support with little score 
variation. This variable was not significantly related to healing nor was 
informational/emotional social support. Neither global or emotional social support were 
related to healing as found in Belza et al.’s (1993) and Taal et al.’s (1993) studies. 
Perhaps with a broader distribution o f support scores, in a larger sample, this variable 
could be examined more adequately. Selection bias may have operated— the more 
socially supported the client, the more likely they would be to participate in research.
7.4.4 Interactional aspects of model, health beliefs and social support
Nurses’ and clients’ beliefs about clients’ self-efficacy behaviours may differ in the
elderly. In people with chronic illness, such as leg ulceration, health professional 
influence may alter the relationship between beliefs about the ability to perform required 
health activities, and beliefs that these activities will result in the desired health outcome. 
The interactional and indirect effects o f control on the clients’ beliefs about their own 
abilities (self-efficacy), and the effect o f these on subsequent health outcomes (response 
efficacy beliefs and leg ulcer healing), have been investigated. The influence o f social 
support on healing and the nurse’s role in social support has also been examined.
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Low to moderate positive relationships between nurse-client variables (perceived 
severity, response efficacy and self-efficacy beliefs) were found in this study, supporting 
hypothesis 2. Small amounts of variation in the clients’ scores for severity (9% variance) 
and clients’ scores for self-efficacy (18% variance) are accounted for by the nurses’ 
scores.
The relationship between client and nurse (client) self-efficacy beliefs was 
supported. This result contrasts with the findings of Wahl (1991) in a study of older 
people living in a nursing home and the community. Congruence between the client’s 
and the nurse’s perceptions of the client’s self-efficacy beliefs supports Brown’s 
discussions (1992). From this study, CHN’s do consider client capabilities when 
intervening in leg ulcer care.
The low positive relationship between client and nurse response efficacy beliefs, 
(not statistically significant) was consistent with the experience o f this investigator. 
Confusion as to which interventions would result in healing was apparent from both the 
nurse’s and the client’s perspective. Also, difficulties in tolerating bandage compression 
were anecdotally related to beliefs about therapy ineffectiveness. Bliss and Schofield 
(1993) reported on findings from a recent pilot study on a geriatric leg ulcer clinic that 
intolerance, and indeed poorer healing, were found in the presence o f therapeutic levels 
of compression. CHN education needs to clarify the effectiveness of specific behaviours, 
so that both the CHN and the client hold similar beliefs about response efficacy for 
specific behaviours; for example, the use of diuretics in reducing limb oedema.
The importance of social support on the outcome o f healing was studied. 
Hypothesis 3 was not supported. There was no difference in the healing rate o f subjects 
with high social support compared to those with low support. In light of the high 
support scores, it was also not surprising to find that there was little evidence to suggest 
that nurses played a substantial role in their support. The influence o f the nurses’ role in 
social support was not able to be studied (hypothesis 4). All 116 nurse M.O.S. Scale 
scores were greater than 26, indicating that clients did not perceive nurses as 
contributing in a major way to their social support. Nurses did play a minor role in the 
informational/emotional support o f subjects.
7. 4.5 Indirect aspects of health beliefs
Self-efficacy beliefs were not directly related to healing outcomes in clients with 
leg ulcers, not supporting Hypothesis 5. However, changes in clients’ beliefs about their 
abilities to dress a wound or bandage a limb did vary with changes in beliefs that 
performing these activities would result in healing; the low ability (self-efficacy) group 
believed that healing would occur. Also, the low ability group who believed that 
dressing the wound and resting their limbs would result in healing (response efficacy), 
did result in healing. This indirect relationship between self-efficacy beliefs, response 
efficacy and healing, requires further investigation in a larger sample capable of
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stratification on these critical features. A plausible explanation is that when the CHN is 
performing the required behaviours to heal the ulcer, dressing the wound or bandaging 
the limb, beliefs that healing will occur as a consequence of these activities are increased 
in clients with minimal or no skills in these activities. The assessment of the client’s 
beliefs about their abilities to perform these functions should be part of the initial visit, 
thus appropriately using whatever skills do exist and avoiding ‘nonuse’ of skills.
This sample reflected a chronic illness experience with substantial health 
professional influence in personal health care; median score for the PHLC scale in this 
study was 23, being similar to the reported mean score for chronically ill subjects of 
22.54 (Wallston et al., 1981). Differences in response efficacy beliefs were found. Those 
clients who perceived substantial health professional influence, combined with beliefs o f 
limited personal abilities, also believed that healing was likely. CHNs’ interactions 
appear to enhance beliefs in the healing outcome, in the presence o f low efficacy beliefs 
in clients. The positive effects o f health professional interventions on health beliefs 
support the work by Reid (1984) and Weisz et al. (1984). For some clients, 
relinquishing control o f the required sick-role behaviours to the nurse is positive. In 
other clients, maintaining control over behaviours is important.
There was no difference in the healing rate o f clients with high powerful other 
influence and low self-efficacy beliefs compared to clients with low powerful other 
influence and high self-efficacy, supporting hypothesis 6. The likelihood of an ulcer 
healing, when the client perceived they were unable to manage the dressing or limb 
bandaging did not differ, when those clients also perceived substantial influence from 
health professionals and their own limited abilities. This indirect relationship suggests 
that self-efficacy does not mirror healing outcomes in the presence o f external health 
locus of control, supporting the notions o f Wallston et al. (1987). This understanding 
also highlights the applicability o f Cox (1986) and Brown’s (1992, p. 45) concepts of 
‘shared control o f health care processes’. Determining health locus o f control in clients 
with leg ulcers may allow the CHN to ascertain the need for increased or shared control 
o f health processes. It is likely that healing can still be achieved by CHNs in clients who 
recognise the limitations o f their own abilities and the potential for nurses to substitute or 
enhance their existing abilities.
7.5 Limitations
Only a small proportion o f the sample in this study had severe arterial disease 
(A.B.P.I. > 0.25) and this specific group was not examined. The mean age of these 
subjects suggests that there would be a slightly higher number o f subjects with mixed 
aetiologies than has been reported in earlier studies. Larger numbers of subjects with 
venous only disease may demonstrate different results when testing therapeutic factors. 
Compression therapy and limb elevation have not been adequately assessed in this model
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due to the small proportion of clients receiving therapeutic levels o f compression, or 
elevating their limbs.
All instruments used for measurements have been selected because of their ability 
to be used by district nurses. Self-reporting of the history o f the ulcer duration and 
health problems may suggest reduced reliability of information. Determination of such 
diseases as rheumatoid disease and diabetes mellitus was made on doctor diagnosed self- 
reported problems. Assessment o f hyperglycaemic states was not performed in this 
study, or any other study. Precise determination of venous disease using by 
photophlethysmography was not performed. These techniques are not available to 
nurses in clients’ homes. Modest alpha coefficients for the efficacy variables need to be 
considered when interpreting these results. Although an indirect measure of compliance 
was included in the study model, the major proportion of subjects did not identify any 
specific activities that the nurse had suggested, even though there was ample evidence o f 
such health behaviours occurring. It would seem that because of the lengthy duration of 
the illness and recurrence, that behaviours become part of the sufferers’ normal 
behaviour.
This research depends on the notion that a month interval in the ulcer healing 
course is an appropriate measure o f healing. Reasonable evidence has been presented to 
support this assertion. This may not be correct. Due to the duration o f the ulcers, this 
would require a study beyond the scope of the time period o f this study. Also, it should 
be remembered that clinicians regularly review the progress of the wound, on even a 
weekly basis. Changes to therapies may be instigated based on very short time frames. 
The studying of factors affecting healing at differing points along the healing course may 
also be important.
Many concepts from the Health Belief Model have been applied in the analysis. 
Barriers to client’s interventions were, in part, explored within self-efficacy beliefs. 
Barriers to district nurses’ abilities to perform these behaviours were not examined. 
Barriers to compression therapy from the client’s and the nurse’s perspective require 
investigation.
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Chapter 8  
Conclusions
8.1 General Issues
The literature on this topic provides inconsistent findings with different authors 
relating diverse issues to healing. This study suggests that the management of leg ulcers 
must account, not only for the vascular origin of leg ulcers, but also a complex overlay of 
other chronic diseases in older people. Three major vascular diseases have been 
considered: venous, venous and arterial, and arterial disease. Additional diseases such as 
osteoarthritis co-exist with vascular diseases. Interactions between the direct causes and 
additional disease processes may be of a behavioural nature, for example, restricted limb 
movement associated with osteoarthritis. There appear also to be distinct groups within 
a leg ulcer disease group that need to be studied and managed as subgroups (<0.90 to 
>0.25 A B P.I. within the venous-arterial group; deep venous disorders within the 
venous group).
The comprehensive healing model developed in this study has the advantage of 
considering the pathophysiological changes caused by the disease process along with the 
therapeutic and cognitive factors that affect the healing outcome. For example, oedema 
may be altered by compression bandaging and the effectiveness of this therapy may be 
easily conveyed to the client through observed swelling reduction.
Health professionals’ perceptions that healing is the most appropriate goal of leg 
ulcer management in the community perhaps need to be questioned. The perceived 
severity of this condition, an endogenous factor or predictor in this study, may be more 
appropriately thought of as an exogenous or outcome factor. For older people the 
effects upon their lifestyle associated with treatments may be far more important than 
ulcer healing. Studying discrete time periods, such as one month within the cycle of 
healing, may produce differing results to other time periods. Similarly, focusing upon the 
healing cycle and factors that influence its duration, rather than the factors the influence 
returning to the cycle or ulcer recurrence, may be narrowing our view of potential 
solutions.
8.2 The Model
This model explained substantial variance in the healing rate of venous leg ulcers. 
However, 47% of the variance in the healing rate has not been explained by this model in 
this group. The stability of the identified explanatory variables (liposclerosis, wound
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characteristics, horizontal limb hours, perceptions of pain in mobility) was supported in 
venous and the all disease models. Eighty percent of subjects had some venous skin 
changes. Variability in cognitive factors was reduced and not significant in the small 
group with venous and mild to moderate arterial disease. Low proportions of explained 
variance in the all disease model could be a consequence of the diversity in other factors 
not being measured in the model.
The biomedical approaches to leg ulcer management in older people have been 
found to be powerful influences, but not the entire story. The important indicators of 
poorer healing in this study in venous disease reflect the nature of the disease, with 
severe changes in the skin structure (liposclerosis), and reduced mobility with the 
associated detrimental effects of certain limb positions. Perceptions of pain in mobility 
may also be resulting in reduced activity. Specific therapeutic activities have little effect 
on healing in this community sample.
Two possible explanations for the ineffectiveness of the compression therapy and 
limb elevation suggest themselves. First, it is possible that high levels o f limb 
compression in inactive clients and limb elevation in clients affected by osteoarthritis, are 
counterproductive. Second, the form in which these interventions are implemented may 
be uneven and ineffective.
The findings of this study raise questions about the appropriateness of the usual 
interventions in an older, immobile, group of leg ulcer sufferers living in the community. 
Compression therapy is recommended for ambulatory patients (The Alexander House 
Group, 1992). But this sample, like other larger community studies, demonstrates 
significant limitations to mobility. Additionally, over half this sample has osteoarthritis. 
These people would often have difficulty in managing compression stockings or 
bandages. Swelling of joints and surrounding areas is not uncommon, and this factor, 
together with the oedema commonly experienced with venous hypertension, make 
achievement of appropriate pressure gradients and ankle pressures of 40 - 50 mmHg 
difficult. These people are unlikely to be able to sustain limb elevation at a reasonable 
height for a substantial length of time if hip and knee joints are affected by osteoarthritis. 
If limb compression and elevation are the major therapies applicable to this group, there 
is a mismatch between clients’ likely ability to manage these therapies, and the nature of 
the therapy. The costs involved in bandages and dressings were often stated as a 
prohibitive factor, resulting in the use o f over-stretched, ineffective bandages.
This study has illustrated some of the problems of implementing in the community, 
treatments that are based on research findings from clinic studies. First, clinic studies of 
older people are often carried out on younger samples than those seen by district nurses. 
When nurses attempt to apply the scientific principles to the patient, practical problems 
arise. The conditions under which treatments used in trials are performed are often 
dissimilar to how these apply in practice. Compression bandaging, known to vary
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between clinicians, is precisely measured in most trials, but no such equipment is 
provided with bandages for clinicians in the clinical setting. Nurses may try to adapt the 
demonstrated scientific principles— perhaps encouraging people to rest if they can’t keep 
their legs elevated, lessening compression to a tolerable level for older arthritic people—  
with potentially negative outcomes.
Some discussion on the notion of rest (without limb elevation) and healing has 
particular bearing on this study. When we are sick we rest to allow the body to heal. 
This is a fundamental principle of nursing practice originating from the early teachings of 
Florence Nightingale (1969). In older people, immobility is associated with reduced 
independence, and may indirectly be related to impressions of ill-health. The relationship 
of rest to healing may not apply in this case.
A major theme throughout this study has been that leg ulcers result from 
alterations in blood flow—venous and arterial and combinations of these systems. Limb 
position, and possibly changes in limb position, alter blood flow and available oxygen. 
This may be a major key to this problem. Strategies that mobilise patients, reduce 
pressure and enhance venous blood return to the heart, provide adequate intermittent 
blood flow to the lower limb, and are suitable for older people, are yet to be found. All 
this has to be achieved in relatively immobile people. Regular changes of position, 
appropriate exercises (not explored in this study), altered environments that allow these 
patients to elevate and move limbs, precise tailoring of compression therapy to individual 
venous hypertension, and a more appropriate form of compression therapy need to be 
considered.
Dressings, or scores of dressing attributes, were not demonstrably related to 
healing. Wound characteristics were related to healing. Nurses have often focussed on 
dressing the wound and observed improving wound characteristics. A plausible 
explanation may be that the subsequent attribution of change being as a result o f the 
dressing, may be ignoring other more influential factors that are also varying.
8.3 Health Beliefs and Social Support: Interactions and Indirect 
Relationships
The influence of the nurse-client relationship on health beliefs and social support 
has demonstrated some important findings.
Brown (1992) has suggested that there is a need for nurses and clients to 
understand the potential of each other to manage health problems, or that there needs to 
be agreement in the sharing of health processes. Self-efficacy beliefs, or beliefs in the 
client’s ability to perform the required behaviour, were similar for clients and nurses. In 
contrast, nurses and clients disagreed about the level to which therapies would result in 
healing. However, both felt resting and performing dressings would result in healing.
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Social support was not directly related to healing, nor did clients perceive nurses as 
having a major role in their social support, yet many CHNs believe they provide this.
From the theoretical underpinnings of the health belief model, self-efficacy and 
response efficacy beliefs can directly influence a client’s health behaviour and health 
outcomes. Direct relationships to healing for these beliefs have not been found. In this 
chronic illness in older people, indirect relationships resulting from the intervening role of 
the nurse, have been demonstrated. This suggests that nurses are appropriately 
supplying care when needed, and that their interventions are resulting indirectly in beliefs 
that healing can occur. The use of older people’s abilities to care for their ulcers when 
possible, or the substitution of their care by nurses when needed, has resulted in beliefs 
that healing can occur. Perhaps there are positive, as well as negative aspects, o f 
relinquishing control of disease to health professionals when older people are suffering 
from chronic illnesses. As Cox (1986) and Wahl (1993) suggest interventions that 
increase the sense of personal competence of the client may have positive health 
outcomes. The inclusion of the health professional’s role in the clients’ locus of control, 
and subsequent health beliefs and health outcomes, needs to be considered, when 
applying the Health Belief Model to older people with chronic illnesses.
These findings support the use of a theoretical framework such as Cox’s, when 
studying health problems in older people living in the community. The study o f health 
beliefs in older people with chronic illness may be enhanced by the recognition o f the 
interactional aspects of health beliefs and indirect relationships of control in the health 
professional-client relationship.
8.4 Implications for Clinical Practice
For clinical nurses this model highlights two major issues. First, physiological 
factors, such as skin changes, are indicators of progressing disease and reduced healing 
states. Second, the care of older people with leg ulcers must include recognition of need 
to maintain or restore mobility with appropriate compression, and not just treatments 
directed toward the ulcer itself.
The importance of liposclerosis, is two-fold. Early detection and appropriate 
management could reduce the opportunity for severe liposclerosis to occur. The 
relationship between high levels of fibrin and developing irreversible skin changes, 
suggests that the early detection and management of venous hypertension could be a 
more effective means of avoiding this potentially irreversible situation. Similarly, lower 
levels of liposclerotic changes, need to be monitored and venous hypertension 
management related to these changes. By using a Liposclerotic Index, such as the one 
used in this study, or estimates of the surface area involved in these skin changes, 
effective monitoring of this change may be possible. Hyperpigmentation is also an 
indicator of venous skin changes and may be a physical reminder to patients o f the
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importance of maintaining compression stockings even after the ulcer has healed. 
Wound characteristics have been the focus of leg ulcer dressing management for some 
time, and may be more a sign of exacerbations of underlying disease 
processes— increased oedema reflected in increased exudate— than of the efficacy of 
individual dressings.
It would seem that rest (horizontal limb position) does not contribute to healing in 
this situation and should not be encouraged by the nurse unless elevation is possible. 
Increased activity may be associated with more frequent body position changes, and 
consequent improved TcPC>2. Elevation of the limb was an under-utilised intervention. 
It may be that increased hours resting resulted from nurses recognising their clients 
inability to achieve elevation for sustained periods. The need to mobilise the sufferer and 
reduce the perceived impact of the condition upon the lifestyle of the older person may 
be an important goal of treatment.
Compression bandaging at 40-50 mmHg (ankle) is recommended in standing and 
ambulant patients (Gaylarde et al., 1993). Assessment of the daily patterns o f limb 
positioning and activity, oedema (circumferentiometry) and arterial disease (dopplers and 
A.B.P.I.), prior to selecting the compression pressure for clients’ bandages is necessary, 
as is regular monitoring of bandage pressures (medical stocking testers). In addition, 
assessing any history of venous thrombosis or leg clots (possibly having > 80 mmHg 
pressure) may indicate to the clinician that an evaluation of the level of venous 
hypertension may be necessary prior to implementing compression regimes.
Educational programs for nurses that emphasise the importance of compression 
gradients and limb-girth profiles may be beneficial. In practice, an incremental approach 
to reducing oedema by elevation or short-term diuretic usage, and increasing 
compression, may result in enhanced acceptance of this intervention, and achievement of 
correct compression gradients. The need for specialised equipment and skills to assist 
the generalist community health nurse is highlighted.
The value of older people’s interpretation o f the disease experience, such as pain, 
has been confirmed here, and in other studies. Early identification and management of 
the cause of pain in these clients could improve outcomes. When considering goals of 
care, etfects of the disease and potentially the therapeutic interventions, upon lifestyle, 
may be far more important than ulcer healing to some older people. Individualised goal 
setting could be particularly helpful in this chronic illness of older people.
Self-efficacy and response efficacy beliefs, although not significant in this study, 
may be indirectly related to healing. Determining health locus of control in clients with 
leg ulcers may allow the CHN to ascertain the needs for increased or shared control of 
health processes. Nurses should clinically assess the client’s self-efficacy beliefs and 
external locus of control (powerful others influence) so that interventions are
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appropriately designed with recognition o f client’s abilities and where necessary 
replacement of absent skills.
Strategies aimed at enhancing beliefs in nurses’ abilities may result in improved 
response efficacy beliefs. Educational approaches that align specific response efficacy 
beliefs is recommended, for example, why diuretics are useful in grossly oedematous 
limbs. The exploration of the relationship between therapy acceptability and beliefs in 
response efficacy may be informative— compression discomfort could be related to 
perceptions of poor healing and subsequent therapy ineffectiveness.
8.5 Implications for Further Research
The application of this comprehensive model for leg ulcer management to a larger 
sample, or a sample with an increased proportion of severe arterial disease, may produce 
differing results. Model testing in a larger group of clients with venous and mild to 
moderate arterial disease will further explore the explanatory power of the model. 
Similarly, subjects with deep venous disease and very high venous hypertension may 
need to be identified and studied separately.
The application of a comprehensive model inclusive of the interactional aspects of 
health beliefs and support, in studies of other chronic diseases in older people, may add 
to our understanding of illness in older people. Similarly, these findings support the use 
of Cox’s Interaction Model of Client Health Behaviour in other community studies of 
older people. The stimuli for relapses, and the cycle of leg ulcer recurrence, may be an 
important research area for qualitative analysis.
There may well be differences between models which use as the outcome, short­
term intervals versus time to complete healing, although there has been little evidence to 
support this. Similar healing factors (significant, or trends towards significance) were 
found over short-term and long-term study periods (Haeger, 1971; Skene et al., 1992). 
By studying shorter time periods, the likelihood of including increased numbers o f 
subjects within a reasonable data collection period, is enhanced.
Factors that influence the wound characteristics, such as changes in venous 
hypertension or tissue fibrin composition, require further research. The mechanisms of 
liposclerotic skin change, and the potential reversal of this state, is an area for continuing 
study. The interaction between limb position and compression bandage pressures, and 
gradients, needs to be further studied; as does the relevance of some additional measure 
of hours spent with bandages in place. The number of hours in various positions with 
controlled limb compression at identified pressures and gradients, needs to be related to 
healing in a comprehensive model considering other confounding factors or controlling 
for these factors in clinical trials.
Investigation of the factors that influence compression bandage adherence may be 
clinically important. Strategies, such as incremental compression increases that may
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encourage compression compliance, require investigation. Research into precise 
compression requirements, derived from the venous hypertension level rather than using 
the standardised compression level of 40 mmHg at ankle to 20 mmHg at the knee, may 
also enhance long-term adherence to this therapy.
The exploration of the relationship between limb position and compression 
pressures may be particularly important for patients cared for in the community. 
Stratification on both of these variables may precisely identify beneficial time periods in 
limb positions with particular pressure levels. In the arterial and venous groups, the 
healing potential of regular intermittent changes in position as an intervention, requires 
examination. The importance of controlling for limb positioning in clinical trials has been 
emphasised.
The exploration of the congruence or mismatch between health professional’s and 
client’s health beliefs may contribute to health outcome research in other diseases. The 
potential for under-utilisation of older people’s abilities, although not demonstrated in 
this study, requires close examination in other chronic illnesses. Understanding the 
nurse’s capacity to enhance illness outcomes, when required in chronic disease, requires 
study in different patient groups. The development and use of nurse-specific scales for 
powerful other influence rather than the general health professional scale used in this 
study is recommended. The indirect and interactional effects of health beliefs on health 
outcomes emphasise the need for consideration of second order interactions (self- 
efficacy x powerful other health locus of control x response efficacy) when applying 
health beliefs to health outcomes in older people with chronic illness.
The illness burden in leg ulcer management has been associated with the frequent 
visits by home nursing services. Lengthy healing times have been found in community 
studies compared to clinic studies. The findings of this healing model, applied to older 
people living in the community who are receiving home nursing care, indicate that 
lengthened healing times are related to:
1) the complex interrelationships between disease processes that cause leg ulcers and 
additional chronic illnesses evidenced with advancing age;
2) the presence of long-standing venous hypertension and subsequent irreversible skin 
changes;
3) decreased activity patterns that may result from health professional encouragement, 
disease or general heath decline, or pain;
4) difficulties in the implementation in community settings of therapies that are derived 
from research in clinics;
5) nurses and clients viewing wound management as the central focus of care rather 
than the management of the underlying disease processes such as venous 
hypertension; and
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6) dissimilar perceptions of the level of therapy effectiveness and possibly goals of care 
between nurses, other health professionals and older people.
As our population ages and our health resources diminish, the necessity for 
research into the management o f chronic illnesses, in older people living in the 
community, is recognised by health professionals. The recognition that compression 
therapy and other related therapies improve healing outcomes in clinic studies, has been a 
contemporary advancement in our knowledge of leg ulcer care. However, understanding 
how this therapy and others are interpreted by older people, and implemented by health 
professionals in the community, are areas for future research challenges and the 
advancement of knowledge.
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Appendix B
Chronological Summary of Clinical 
Studies of Topical Applications in the 
Treatment of Leg Ulcers__________
Limitations
1. The form o f healing rate measurement contains considerable error
2. No volume measurement is included for a short-term study
3. No treatment or control group
4. Lack o f  independence o f subjects
5. Use o f  small numbers insufficient to demonstrate small differences (Type II error)
6. Lack o f control or matching on other factors affecting healing— for example, 
mobility, compression, limb position, other diseases
7. Methods o f  differential diagnosis not disclosed or a variety o f aetiologies are 
included in the study
8. Differing mean ulcer sizes and/or durations at beginning o f  trial may be present.
Author Y ear Product Design Sam ple
size
Results! L im itations
E l Z aw ahry , 
H egazy &  
H eial
1973 aloe v e ra descrip tive
study
3 ♦ im proved  h ea lin g  rate
1, 3 , 5 , 6 , 7,8
A sh u rst 1975 hyd roco llo id d escrip tive
study
22 p a tien ts C o n sis ten t p a tte rn  o f  
g ran u la tio n ; no adverse  
effects
1, 3 , 5 , 6,7
G ordon 1975 pro teo ly tic  
enzym es 
neom ycin  an d  
hyd roco rtisone  
v e rsu s neom ycin  
an d
hydroco rtisone
fo rm u la tio n
c lin ica l tr ia l 
w ith
co m p ariso n
g roup
19 p a tien ts ♦enzym e g roup  
d em o n stra ted  im proved  
a rea  red u c tio n  
1, 2 , 3 , 5,6
Jacobsson,
R o thm an ,
A rtu rson ,
G an ro t,
H aeger &
Ju h lin
1976 bead  d re ss in g  
D eb risan
d escrip tive
study
47  subjects ♦ reduced  in flam m ato ry  
reac tio n  
♦ ap p earan ce  o f  
g ra n u la tio n  tissues in  36 
p a tien ts  co m p ared  to 11. 
3 , 7,8
B rem ner, 
M offa t &  
L ee
1977 po rc ine  d e rm is d escrip tive
study
10 p a tien ts  
w ith  15 
u lce rs
♦ sym ptom atic  re lie f  
♦ in c reased  ra te  o f  h ea lin g
1, 2 , 3 , 4 , 5 , 6,78
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M argraf & 
Covey
1977 silver-z inc-
allantoinate
descriptive
study
339 ulcers 
from 400 
subjects
♦reduced bacterial counts 
♦im proved days to healing 
in venous subgroup 
*339 healed in 3 to 40 
weeks, m ean 10 weeks 
3,4,6,7,8
Tracy, Lord, 
Kibel, 
M artin  & 
Binnie
1977 varihesive descriptive
study
36 patients 
w ith 43 
ulcers
*84%  healed
♦m ean healing tim e 10
weeks
3,4,6,7,8
Burton, 
E therington 
& Peachey
1978 collagen sponge descriptive
study
6 patients ♦enhanced granulation 
♦retarded re- 
epithelialisation
1 2 ,3 ,5 ,6 ,7 ,8
A llen & 
T urner
1979 debrisan -bead
dressing
descriptive
study
53 subjects *70%  im proved 
assessm ent,
52%  im proved pain relief, 
79%  im proved cleansing 
effect.
1,3,6,7,8
Svedman 1983 irrigation  
treatm ent versus 
Saline gauze pads
com parison 
group trial
12 subjects 
w ith 18 
ulcers
♦no difference in  num ber 
o f healing  days
3,4,5,6.7,8
Friedm an & 
Su
1984 hydrocolloid 
versus m ild 
topical
antim icrobial wet 
dressings
com parison 
group trial
22 patients 
w ith 31 leg 
ulcers
* no difference
* pain  relief & convenient 
weekly dressing
3,4,5,6,7,8
W ard & 
Bennett
1984 hum an am nion descriptive
study
28 patients 
w ith 38 
grafted 
lim bs
*50%  recurrence at one 
year after grafting
4,7
Eriksson 1986 hydrocolloid and 
com pression 
bandage versus 
stocking
im pregnated w ith 
zinc oxide paste 
and  outer elastic 
bandage
clinical trial 
w ith
com parison
group
17 subjects 
/ ulcers in  
each group
♦no significant difference 
in  50%  reduction or 
increase between two 
treatm ents 
♦area and volume 
m easurem ent at 2weeks 
interval to 12 weeks.
3 ,5 ,6,8(durations)
Groenewald 1986 hydrocolloid
versus
conventional
treatm ent
clinical trial 
w ith
com parison
group
36 patients 
/  u lcers in  
each group
*68%  reduction in m ean 
ulcer size with 
hydrocolloid com pared to 
23%  reduction in 
conventional treatm ent 
♦elastic bandage used in 
both groups 
2,3 ,6,7,8
M ulder, 
A lbert & 
G rim  wood
1985 occlusive and 
semi occlusive 
dressings
descriptive
study
18 patients 
w ith 24 
ulcers
all healed in  three m onths 
4 ulcers recurred
1 3 ,4 ,5 ,6 ,7
Ryan, Given, 
M urphy, 
Hope-Ross & 
Byrnes
1986 hydrocolloid in 
addition to elastic 
support
descriptive
study
25 patients 
w ith 35 
ulcers
♦m ean age 61 years
* 24%  reduction in 
vertical and horizontal 
d iam eter at 4 weeks
* 12 weeks 43 per cent 
healed
1,3,4,5,6,7,8
141
van Rijswijk,
Brown,
Friedm an,
Degreef,
Roed-
Petersen,
Borglund,
Ebert, Sayag,
Beylot & Su
1985 hydrocolloid descriptive
study
133
subjects 
w ith 152 
ulcers
*61%  healed 
♦m ean 51± 5 days;
♦good health 73%  healed, 
vs. poor health 55%  
healed
♦mobility noted
3 , 4 , 6,7  '
Stevanovic 1986 hydrocolloid 
com pared to 
variety o f other 
treatm ents
clinical trial 
w ith
com parisons
30 patients * im proved granulation  in 
hydrocolloid group
1 2 , 3 , 5 , 6 , 7,8
Amery, Ryan 
& Cherry
1986 hydrocolloid descriptive
study
60 subjects 59%  completely healed; 
m ean healing tim e 56 days 
3,6
Varghese, 
B ahn, C arter 
& Caldwell
1986 non perm eable 
hydrocolloid and 
oxygen-perm eable 
polyurethane 
dressing
clinical trial 
com parison 
group
9 subjects 
w ith 14 
ulcers
♦no difference in  PO 2 o f  
w ound exudate or bacteria 
grow th
3 , 4 , 5 , 6,7
Backhouse, 
B lair, 
Savage, 
W alton & 
M cColllum
1987 hydrocolloid 
versus non­
adherent dressing
clinical trial 
com parison 
group
56 patients 
/  ulcers 
(28 each 
group)
♦no difference between 
dressings in numbers 
healed
♦no additional benefit 
beyond com pression 
achieved by occlusive 
dressings 
3
Hillstrom 1988 bead dressing 
versus standard 
treatm ent
clinical trial 
w ith a 
com parison 
group
56 subjects ♦34%  reduction in m ean 
ulcer size o f bead dressing 
group com pared to 5% 
increase in standard group 
♦enhanced granulation 
and reduced debris 
♦differences in the 
standard  treatm ent 
1, 2 , 3 , 6,7
Tarvainen 1988 two types o f bead 
dressings 
com pared 
Idosorb & 
Debrisan
clinical trial 
w ith
com parison
group
Group 1 14 
group 2 13
♦no difference in wound
reduction
♦difference in total
num ber healed in study
period
1, 3,5
Thom as & 
Tucker
1989 Sorbsan - calcium  
alginate dressing 
versus paraffin 
gauge
crossover 
trial w ith 
com parison 
group
49 patients 
w ith 64 
ulcers
♦Sorbsan group 
dem onstrated improved 
healing  times, and 
decreasing wound area 
♦com parable costs 
involved 
1 3 , 4 , 6 , 7,
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Brandrup,
Meene,
Agren,
Stromberg,
Holst &
Frisen
1990 zinc oxide 
m edicated 
dressing versus 
hydrocolloids
clinical trial 
w ith
com parison
group
26 subjects ♦zinc dressing 64%  
com pared to 48%  ulcer 
area reduction (8 week 
period)
♦no significant difference 
detected
♦correlation between 
hypertension and relative 
ulcer area reduction 
♦no correlation between 
ulcer initial area, duration, 
or subject age.
1,2,3,5,6.
Cony,
Donatien,
Beylot,
Geniauz,
M aleville,
Bezian &
Taieb
1990 allogeneic 
cultured- 
keratinocyte- 
collagen dressing
descriptive
study
16 subjects ♦positive effects on pain, 
and  granulation  tissue and 
ulcer depth.
1,3,5,6,
Knighton,
Ciresi,
Fiegel,
Schum erth,
Butler &
Cerra
1990 platelet-derived 
w ould healing 
form ula
Blinded 
crossover 
clinical trial
24 patients 
/  34 
w ounds 
randomly- 
assigned
♦significant increase in 
epithelialisation 
1,2,4,5,6,7,8
Neilsen, 
M adsen & 
Strom berg
1990 sem i-occlusive 
hydrocolloid and 
associated factors.
descriptive 
study o f 2 
ulcer groups
58 ulcers / 
patients
♦no difference in  ulcer pH, 
bacterial or fungal 
contam ination 
♦40%  healed in seven 
weeks,
85%  in one year 
♦study including venous, 
arterial and  com bination 
group 
3
Salim 1991 oxygen-derived 
free radicals in 
com pression 
bandages
double b lind 
clinical trial
129
subjects
♦m ean age 56 years 
♦70%  o f com pression only 
group (n = 44) healed in 
12 weeks
*93%  o f Allopurinol 
group (n =  45) in addition 
to com pression healed in 
12 weeks and 95%  o f 
D im ethyl sulfoxide healed 
in 12 weeks.
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Appendix C 
Consent Form
Consent Form
Project Title: The Nature and Therapeutics of Chronic Lower Limb Ulceration in
Community Elderly
You are invited to participate in a study into the factors that influence leg ulcer healing. 
There are believed to be a number of biological, social and behavioural factors that may 
enhance or interfere with healing. The long term aim of this project is to develop a way 
of approaching the care o f individuals with ulcers that considers the major contributing 
factors to healing. Consequently, I need to assess people with leg ulcers who are over 
60 years of age. You are eligible to take part in this research project.
This study is being performed under the supervision of the Australian National 
University. Approval has been sought and obtained from the Royal District Nursing 
Service Research Advisory Committee.
Taking part in this study will entail the following for you:
1. the taking of various clinical measurements such as blood pressure, skin changes, 
oxygen levels, wound photographs;
2. and being interviewed using a questionnaire asking details about your background, 
health problems, how leg ulcers affect your life and your thoughts on the outcome 
of your treatment. This interview may take some 20-30 minutes. All the 
measurements and the interview will take some 40-50 minutes and will be repeated 
in 4-6 weeks time.
Taking part in this study may be o f no benefit to you directly, but the results may 
increase what is known about leg ulcer care. Your help with this study may therefore 
help other people with the same problem in the future.
Taking part in this research study is voluntary and your refusal will in no way interfere 
with the current services you are receiving from the Royal District Nursing Services or 
the Sydney Home Nursing Service.
You can withdraw from this study at any time without incurring any changes in your 
normal nursing care.
The investigator responsible for this research is Maree Johnson and you should feel free 
to contact her with any problems should they arise on telephone (03 ).
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Consent Form
Project Title: The Nature and Therapeutics of Chronic Lower Limb Ulceration in
Community Elderly
I hereby certify that I have disclosed the details that may be involved in terms readily 
understood by the client.
Date Investigator's signature
I hereby certify that I understand what is involved in this study and consent to take part 
in the study.
Date Client's signature
Appendix D
Content Validity and Venskin Scale
Introduction
The attached scale has been designed to provide nurses with a structured 
format for assessing the skin changes that occur in chronic venous 
insufficiency. It is intended that this scale be used to assess the amount of 
change that has occurred so that community patients can be grouped in terms 
of the severity of skin damage and subsequently the potential to heal.
The aim of the attached questionnaire is to establish content validity for 
the criteria selected and the grading system (indicators) developed. To 
achieve this clinical and academic experts are requested to review the scale. 
The questionnaire, therefore, firstly asks about the necessity and sufficiency of 
the criteria and then the indicators.
I would be grateful if you could complete and return the content validity 
questionnaire (the pink questionnaire) in the stamped addressed envelop or if 
possible Fax to:
Maree Johnson 
PhD. Student, 
c/- NCEPH,
Australian National University,
Facsimile No. 61-6-249-0740 from overseas 
or within Australia on 06-249-0740
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Content Validity Questionnaire
Before completing this questionnaire please review the Skin Changes in Chronic Venous 
Insufficiency Scale (white scale)
Instructions: This section considers in general terms the four (4) criteria of the Venous Skin 
Changes Scale.(please tick the appropriate response)
1. Do you consider in order to assess the skin changes of a patient with Chronic Venous 
Insufficiency it is necessary to take account of the eczema/dermatitis changes present?
___Yes ___No .....If "No", please state why and suggest
amendments
2. Do you consider in order to assess the skin changes of a patient with Chronic Venous 
Insufficiency it is necessary to take account of the hyperpigmentation changes present?
___Yes ___ No .....If "No", please state why and suggest
amendments
3. Do you consider in order to assess the skin changes of a patient with Chronic Venous 
Insufficiency it is necessary to take account of the liposclerotic changes present?
___Yes ___No .....If "No", please state why and suggest
amendments
4. Do you consider in order to assess the skin changes of a patient with Chronic Venous 
Insufficiency it is necessary to take account of the panniculitis changes present?
___Yes ___No .....If "No”, please state why and suggest
amendments
5. Do you consider that these four criteria are sufficient to ensure a complete assessment?
___ Yes ___No .....If "No", please state why and suggest
amendments
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For each of the four criteria you considered necessary
- please indicate whether you consider each indicator within each criterion is necessary for 
complete assessment of the skin changes
- comment on the sufficiency of the indicators in the criterion for complete assessment.
1. Eczema/Dermatitis (presentation of scaling or thickening or exudative lesions on the skin of 
the lower leg)
Indicators
Necessary Not
No evidence of eczema
Some increased scaling around skin edges
Widespread scaling and exudate present
Widespread scaling, exudate present, irritation of surrounding
skin pronounced
Necessary
If "Not Necessary" state why and suggest amendments
Sufficiency of Indicators
Are these indicators sufficient for complete assessment of this criterion?
___Yes ___No .....If "No", please state why and suggest
amendments
2. Hyperpigmentation (appearance of yellowish brown macules on the skin of the lower leg)
Indicators
Necessary Not
No evidence of increased pigmentation 
Pigmentation 2.5cm or less surrounding ulcer edges 
Pigmentation affecting the medial aspect 
of the lower third of limb 
Pigmentation affecting the circumference of 
the lower third of limb
Necessary
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If "Not Necessary" state why and suggest amendments
Sufficiency of indicators
Are these indicators sufficient for complete assessment of this criterion?
___ Yes ___No .....If "No", please state why and suggest
amendments
3. Liposclerosis (hardening of skin on the lower leg and/or induration of the skin in the lower 
leg)
Indicators
Necessary Not
No evidence of hardening/induration of the skin 
Some hardening of the skin of the lowerthird of the limb 
Hardening of the skin and some induration present on the lower 
third of the limb
Hardening and induration creating the"bowling pin" 
appearance of the lower limb
Necessary
If "Not Necessary" state why and suggest amendments
Sufficiency of Indicators
Are these indicators sufficient for complete assessment of this criterion?
___Yes ___No .....If "No", please state why and suggest
amendments
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4 . Panniculitis (nodal lesion on the subcutaneous fat
Indicators
Necessary Not
No evidence of subcutaneous nodules
Small patches of subcutaneous nodules surrounding the internal 
malleolus
Lower third of leg affected by areas of subcutaneous 
nodules
Widespread areas of subcutaneous nodules affecting the lower leg
Necessary
If "Not Necessary" state why and suggest amendments
Sufficiency of indicators
Are these indicators sufficient for complete assessment of this criterion?
___Yes ___No .....If "No", please state why and suggest
amendments
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Now just some questions about your area of practice.
What is your current area of practice (please tick the appropriate response)?
___Nursing
___Medicine
___Research
___Other specify____________________
How many years of experience have you had in the area of leg ulcer care?
___2 or less years
___>2 - 5 years
___>5 -1 0  years
___>10+ years
Thank you for taking part in this study into leg ulcer care. Please place your completed 
Content Validity Questionnaire (pink questionnaire) in the stamped addressed envelope 
provided or Fax to 61-6-249-0740 (if overseas) or 06-249 0740 (within Australia).
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S kin C hanges in C hronic V enous Insufficiency
Criteria
1. Eczema (presentation of scaling or thickening or exudative lesions on the 
skin of the lower leg)
Indicators
No evidence of eczema Absent 0
Scaling around skin edges, minimal redness Mild 1
Widespread scaling, exudate, and redness present Moderate 2
Widespread scaling, exudate, redness, and irritation of surrounding
skin pronounced Severe 3
2. Hyperpigmentation (appearance of yellowish brown macules on the skin of 
the lower leg)
Indicators
No evidence of increased pigmentation Absent 0
Pigmentation 2.5cm or less surrounding ulcer 
edges Mild 1
Pigmentation affecting the medial aspect of 
lower third of limb Moderate 2
Pigmentation affecting the circumference of 
the lower third of limb Severe 3
3. Uposclerosis (hardening of skin on the lower leg and/or induration of the skin 
of the lower leg)
Indicators
No evidence of hardening/induration of the skin Absent 0
Some hardening of the skin of the lower third of the limb 
Hardening of the skin and some induration present on the
Mild 1
lower third of the limb Moderate 2
Hardening and induration creating the"bowling pin" 
appearance of the lower limb Severe 3
4. Panniculitis (nodal lesion on the subcutaneous fat)
Indicators
No evidence of subcutaneous nodules Absent 0
Small patches of subcutaneous nodules surrounding the internal
malleolus Mild 1
Lower third of leg affected by areas of subcutaneous nodules
Moderate 2
Widespread areas of subcutaneous nodules affecting the lower
leg Severe 3
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Appendix E
Nurse Questionnaire
The purpose of this study is to identify the biological and behavioural factors that affect 
leg ulcer healing in community elderly. This study includes research into nursing 
therapeutics. Subsequently, several questions regarding your interventions will be asked. 
This questionnaire will take approximately fifteen minutes to complete. All information 
from this survey is grouped and no individual can be identified. Anonymity and 
confidentiality of records will be maintained at all times. By completing this questionnaire 
it will be understood that you are willing and have consented to participate in this study.
This information will assist in furthering what is known about leg ulcer healing and what 
difficulties or differences may exist in community elderly.
Your participation in this study is greatly appreciated.
Please circle the appropriate number for your response or fill in the provided space.
1
2
3
4
(Office use 
only)
Nurse Code No.
nurcode
How many years have you been involved in com m unity nursing?
0 or < 1 yrs 1
1 - <2 yrs 2
2 - <3 yrs 3
3 - <4  yrs 4
4 - <5  yrs 5
5 - <10 yrs 6
10 + yrs 7
nuryears
W hat is your highest level of nursing education achieved? (circle number)
Certificate 1
Associate Diplom a 2
Diplom a 3
Degree 4
Masters Degree 5
O ther fSDecifv 6
_________________________________ L _
nured
How many hours of teaching or education would you have received  
specifically in leg ulcer m anagem ent? (If N O N E  write 0)
(hours) leged
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In w hat form  w as  this education rece ived  or obta ined?
O w n R eadings  
F orm al Lectures
1
2 legedty
O th e r (S p ecify 3
)
N ot app licab le 9
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Now some questions about the client you are caring for
How long have you been treating this client's ulcer?
(weeks) tretime
8
8a
How often in the last seven day period did you see this client?
Once
Twice
Three times a week 
Four times a week 
Daily visits 
Other (Specify_____
visfreq
Do you visit this client to treat his/her leg ulcer ONLY? Yes
No ulconly
What type of leg ulcer does your client have? Arterial 1
Arterial & venous 2
Venous 3
Other 4
(Specify________________
ulctype
j
Do you feel this client is capable of performing the recommended health 
behaviours (E.G. EXERCISE, ELEVATION OF LIMB, COMPRESSION BANDAGING) 
required to heal this ulcer? Never 1
Sometimes 2 
Always 3
If your response is 1 or 2 please explain why?
nupersef
While thinking of your client please answer the following statements
10 The taking of diuretics as ordered creates no difficulties for your client.
strongly disagree strongly agree (not
applicable)
1 2 3 4 5 6 7 9
nuslfefa
This person feels she/he can attend to her/his ulcer dressing when required, 
strongly disagree strongly agree
1 2 3 4 5 6 7
nuslfef2
This person feels she/he can apply her/his stockings/bandages as suggested.
strongly disagree strongly agree (not
applicable)
1 2 3 4 5 6 7 9
nuslfef3
This person feels her/his physical condition allows herself/himself to exercise by 
walking.
strongly agree strongly disagree
1 2 3 4 5 6 7
nuslfef4
This person feels she/he has difficulty in positioning her/his legs as recommended, 
strongly agree strongly disagree
1 2 3 4 5 6 7
_  (recode 1=7)
nuslfefö
11
12
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15
16
17
18
18
b
19
a
20 
21
22
From  your e xp erien ce  of all c lients w ith leg u lcers how m uch o f an e ffec t do you th ink  
leg u lcers h ave  on a person's life? No e ffec t 1
M in im al e ffec t 2
M o d era te  e ffec t 3
S e v e re  e ffec t 4
V ery  S e v e re  e ffec t 5
Don't know  6
onusever
W h a t specific  activ ities  have  you asked  this clien t to perform  to help  heal h is /her 
ulcer?
List each  activ ity  below
1.
2.
3.
cliact
W h a t in terventions h ave  been o rd ered /reco m m en d ed  fo r the w ound m a n a g e m e n t o f 
this u lcer (include a description o f th e  dressina as w ell as  n a m e  and w h ere  ap p licab le  
th e  solution used, and b an d aaes  app lied )?
Dressing
wnddress
wndsolSolution
B and ag es
wndband
wndtot
By th e  client resting her/h is legs her/h is u lcer is likely to heal.
strongly ag ree  strongly d isag ree
1 2  3 4  5 6  7
nuresefl
By keep ing  the client's leg firm ly bandaged  her/h is  u lcer is likely to heal.
strongly ag ree  strongly d isag ree  (not
applicable)
1 2  3 4  5  6  7  9
nuresefa
By th e  client taking  diuretics her/h is  u lcer is m o re  likely to heal.
strongly ag ree  strongly d isag ree  (not
applicable)
1 2  3  4  5 6  7  9
nuresefb
By regu larly  dressing th e  clients w ound her/h is leg u lcer is likely to heal.
strongly ag ree  strongly d isag ree
1 2  3 4  5 6  7
nuresef3
Do you ag ree  with th e  ordered  w ound m a n a g e m e n t Y e s  1
N o 2
D on 't know  3
If your response is N O  p lease  exp la in  w hy not?
wndag
Do vou fee l th a t vour client's lea  u lcer and its ca re  has on her/h is  norm al
lifestyle? no e ffe c t 1
a m in im al e ffec t 2
a m o d era te  e ffe c t 3
a s e v e re  e ffec t 4
a v e ry  s e v e re  e ffec t 5
(R ecode 3 = 1 )
nudisrup
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Next some questions on wound management.
View the attached colour photographs of leg ulcers on Card 1.
Select from the colour code below and the adjacent description, the code that BEST 
describes
Black - necrotic tissue present
Yellow - considerable exudate from wound
Red - the presence of new vasculature in the base of the wound giving a reddish 
appearance
Pink - presence of new pink tissue at the sides of the wound.
PLEASE CIRCLE ONLY ONE NUMBER
23
24
25
26
27
Photograph 1 Black 1
Yellow 2
Red 3
Pink 4
Don't know 5
onecol
Photograph 2 Black 1
Yellow 2
Red 3
Pink 4
Don't know 5
twocol
Photograph 3 Black 1
Yellow 2
Red 3
Pink 4
Don't know 5
threecol
Now, please state what type of wound management you would recommend? 
(INCLUDE DRESSING  AND SOLUTION  IF APPROPRIATE 
IF NO DRESSING/SOLUTION  WRITE NONE  
IF YOU DO NOT KNOW WRITE 'DO NT KNOW 9)
Photograph 1
Dressing Solution
onesol
onedres
Photograph 2
Dressina Solution twosol
onedres
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28 P hotograph 3
Dressina Solution threesol
threedres
totsol
totdres
158
29
30
31
32
33
34
35
36
37
38
39
40
some questions about older people
The majority of old people (age 65+) are senile (have defective memory, are 
disoriented, or demented).
True 1
False 2
Don’t know 3
pali
The five senses (sight, hearing, taste, touch, and smell) all tend to weaken in old age.
True 1
False 2
Don't know 3
pal2
The majority of old people have no interest in, nor capacity for sexual relations.
True 1
False 2
Don't know 3
pal3
Lung vital capacity tends to decline in old age.
True 1
False 2
Don't know 3
pal4
The majority of old people feel miserable most of the time.
True 1
False 2
Don't know 3
pal5
Physical strength tends to decline in old age.
True 1
False 2
Don't know 3
pal6
At least one-tenth of the aged are living in long-stay institutions (such as nursing 
homes, mental hospitals, homes for the aged, etc.).
True 1
False 2
Don't know 3
pa!7
Aged drivers have fewer accidents per driver than those under age 65.
True 1
False 2
Don't know 3
00(Ü 
I C
L
Older workers usually cannot work as effectively as younger workers.
True 1
False 2
Don't know 3
■o
 I
 
Q
) CO
Over three-fourths of the aged are healthy enough to carry out their normal activities.
True 1
False 2
Don't know 3
pal 10
The majority of old people are unable to adapt to change.
Old people usually take longer to learn something new.
True 1
False 2
Don't know 3
pal11
True 1
False 2
Don't know 3
pall 2
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41
42
43
44
45
46
47
48
49
50
51
52
It is almost impossible for the average old person to learn something new.
True 1
False 2
Don't know 3
pal 13
O lder people tend to react slower than younger people.
True 1
False 2
Don't know 3
pal 14
In general, old people tend to be pretty much alike.
True 1
False 2
Don't know 3
pall 5
The majority of old people say they are seldom bored.
True 1
False 2
Don't know 3
pall 6
The majority of old people are socially isolated.
True 1
False 2
Don't know 3
pall 7
O lder workers have few er accidents than younger workers.
True 1
False 2
Don't know 3
pall 8
O ver 15%  of the population are now age 65 or over.
True 1
False 2
Don't know 3
pall 9
The majority of medical practitioners tend to. give low priority to the aged.
True 1
False 2
Don't know 3
pal20
The majority of old people have incomes below the poverty line (as defined by the 
federal governm ent).
True 1
False 2
Don't know 3
pal21
The majority of old people are working or would like to have som e kind of work to do 
(including housework and volunteer work).
True 1
False 2
Don’t know 3
pal22
Old people tend to becom e more religious as they age.
True 1
False 2
Don't know 3
pal23
The majority of old people say they are seldom irritated or angry.
True 1
False 2
Don’t know 3
pal24
160
53 The health and economic status of old people will be about the same or worse in the 
year 2000 (compared to younger people.
True 1
False 2
Don't know 3
pa!25
Your participation in this study is greatly appreciated. I hope to share the results of this 
study with you in 1993.
Maree Johnson
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Appendix F
Kompritest II—Medical Stocking Tester
KOM PRITEST !
DBGM
^  Schnelle und genaue Bestimmung des Druckgradienten
Geringer Zeitaufwand durch einfachste Bedienung
Nur wenige Handgriffe informieren über das notwendige Druckgefälle 
von verabreichten Gummistrümpfen und welche Wirkung ein erforder­
licher Gummistrumpf auf das zu sanierende Bein hat.
^  Der Einsatz dieses Gerätes ist die unerläßliche Voraussetzung für eine
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Appendix G
Dressing Attribute Scale
Achievement of Ideal Dressing Attributes
Purpose: The purpose of this study is to compare dressings by applying a set of 
criteria that result in a overall performance score. [For your information all the 
wound dressings that are listed here in this questionnaire have firstly been assessed for 
their applicability to a particular wound (achieved by way of slide reviews)]. The 
second part of the process is to rate all dressings on the 15 separate criterion as 
suggested by Calder and Leaper (1986). This questionnaire consists of two parts- 
Part A (dressing rating section) and Part B (experience and area o f practice of the 
experts).
To complete this questionnaire:_________________________________
a. Rate all dressings listed in Part A on all 15 criteria. Each criterion 
can achieve a 1 to 3 score
1 = low level of or no achievement or demonstration of the attribute;
2 = moderate level of achievement or demonstration of the attribute;
3 = high level of achievement or demonstration of the attribute.
b. Complete Part B regarding your area of clinical practice and years of 
experience.
c. Place completed questionnaire in stamp self-addressed envelope
attached or if more convenient fax response to 03 6884052.______________
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PART A C o d e  No.
Desirable
Property
Dressing
Score
Duoderm
Duoderm E
Comfeel
Cutinova
Gauze
Jelonet
Melonln
Handyplast
Sorbsan
Intrasite Jel
Accoband
Mezinc
Lyofoam
Tegaderm
Opslte
Icthopaste
Quinaband
Elase ointment
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PART B
Now just some questions about your area of practice.
What is your current area of practice (please tick the appropriate response)?
___Nursing
_Medicine 
___Research
___Other specify__________________
How many years of experience have you had in the area of leg ulcer care?
___2 or less years
___>2 - 5 years
___>5 - 10 years
___>10+ years
Thank you for taking part in this study.
Maree Johnson 
Ph.D. Student, Rn.,
c/- National Centre for Epidemiology and Population Health, 
The Australian National University.
Address:
c/-47 Palmerston Street,
West Footscray. Vic. 3012.
Telephone : 03 689 6475 
Fax: 03 688 4052.
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Appendix H
Client Questionnaire
Interview commenced (time/date)
1
2
3
4
5
6
Client Code No.
clicode
Gender F 1
M 2
gender
What country were you bom in?
origin
How would you rate your health now? Is it? Excellent 1
Very Good 2 
Good 3
Fair 4
Poor 5
health
What are the five most serious health problems you have?
1. Leg ulcer included 1
2. Leg ulcer NOT included 2
3. (If response 2 go to question 26)
4.
5. (Rank for next question - 1 = Most severe)
iegulcin
Rank these health problems in terms of how severe (how much they interfere with your normal 
lifestyle)you feel they are (1) being the most severe and (5) the least severe?
(Note: scoring fo r legrank 1 = 5, 2 = 4, 3 = 3, 4 = 2, 5 = 1, Leg ulcer not a problem = 0) legrank
Some further questions about your health
If I see an excellent doctor regularly, I am less likely to have health problems.
strongly agree strongly disagree
1 2 3 4 5 6
p ow oth l
I can only maintain my health by consulting health professionals.
strongly agree strongly disagree
1 2 3 4 5 6
pow oth2
Other people play a big part in whether I stay healthy or become sick.
strongly agree strongly disagree
1 2 3 4 5 6
pow oth3
Health professionals keep me healthy.
strongly agree strongly disagree
1 2 3 4 5 6
pow oth4
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12
13
14
11 T h e type o f  care  I receive from  o th e r people  is w h a t is responsib le  fo r how w ell I recover from  
a n  illness.
strong ly  ag ree  strong ly  d isag ree
1 2 3 4 5 6
powoth5
F o llow ing  doc to r 's  o rd e rs  to  the  le tte r is the  best w ay fo r m e to  stay  healthy .
strong ly  ag ree  s trong ly  d isag ree
1 2 3 4 5 6
powoth6
H ow  m uch  o f  an  effect genera lly  do  you th in k  leg  u lce rs  have  on  peop le 's  lives?
N o effect 1
M in im al effect 2
M odera te  effect 3
Severe effect 4
V ery severe effect 5
othsever
H as your doc to r to ld  you  have any  o f  the  fo llow ing  co n d itio n s?  Y es 1
N o  2
S ick le  C ell A n aem ia _ sickle
T h a lessaem ia thal
R h eu m ato id  A rth ritis _ rheu
D iabetes M ellitu s _ diab
O steo arth ritis _ osteo
G out gout
A sthm a o r o th e r severe lu n g  p rob lem s (such  as ch ro n ic  b ro n ch itis , em physem a) lung
H ypertension  (h ig h  b lood  p ressu re) _ hyptens
H eart p rob lem s (in c lu d in g  hea rt fa ilu re  o r e n la rg ed  h ea rt) heart
A therosc le ro sis  o r  h a rd e n in g  o f  th e  a rte rie s  (a rte rio sc le ro s is ) in  one  o r b o th  legs _ artleg
P h leb itis  o r  b lood  c lo ts in  one  o r b o th  legs _ clot
A m p u ta tio n  o f  a n  a rm  o r leg _ amput
M ajo r para ly sis  o r  neu ro log ic  p rob lem s (stroke , m u ltip le  sc lerosis, m u scu la r dystrophy) _ neuro
A ny o th e r p rob lem s (specify  ) othhlth
Now, I'd like to ask some questions dealing with memory. Even people with very good 
memories forget some of these and we need to know about that.____________ _______
W h at is th e  d a te  today? /  / C o rrec t 1
(day /m on th /year) N o t 2 memdate
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16
17
18
19
20
21
22
23
24
25
26
W hat day  o f  th e  w eek is it?
M on  T ues W ed T h u rs  F ri Sat Sun C o rrec t 1
N ot 2 m emday
W h at is th e  nam e o f  th is  p lace (My home, correct name o f  town/city) C o rrec t 1
N o t 2
m em place
W hat is your te lephone  num ber (Verify number with record) C o rrec t 1
N ot 2
m em phone
Ask only i f  client does not have phone
W h at is you r stree t add ress  fl'erify address with record) C o rrec t 1
N o t 2 m em place
H ow  o ld  a re  you?
age
T h a t m eans you w ere b o m  in  (Verify with record) /  /
( d /m /y )
dob
W h at is th e  nam e o f  the  P rim e M in is te r  o f  A u stra lia?
C u rren t P rim e  M in is te r  C o rrec t 1
N o t 2 mempm
W h at is  th e  nam e o f  the  person  w ho  w as the  P rim e  M in is te r  ju s t  before  h im ?
P rev ious P rim e  M in is te r  C o rrec t 1
N o t 2 memppm
W h at is  your m o th ers  m a id en  n am e (Correct i f  a fem ale first name plus a last name other than 
subjects last name is given) C o rrec t 1
N o t 2 memmaid
P lease  sub trac t 3 from  20 an d  te ll m e the  n u m b er you  get. T h e n  keep  su b trac tin g  3 fro m  th is  
n u m b er an d  each  new  nu m b er you  get te llin g  m e th e  re su lts  as you  go. (Record answers 
starting at "A Stop when the answer is 2 or less).
A  B C D  E  F
17 14 11 8 5 2
N u m b er co rrec t
memarith
(Number o f  errors) 0 - 2  Intact 1
3 - 4  M ild  impairment 2
5 - 7  Moderate impairments
8 - 1 0  Severe Impairment 4
I f  5 or more errors require assistance with responses
spmsqerr
D id  you have a  leg  u lce r in: Y es 1
N o  2
1991
1990
1989
1988
1987 H isto ry
_ y r l  (1991) 
_ y r 2  (1990) 
_ y r 3  (1989) 
_ y r 4  (1988) 
yr5 (1987)
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So the current ulcer first appeared in /
(months/years)
m onths
ulcdur
(Interviewer examine legs and note total number of leg ulcers)
No.fR) (L) All Total ulctotno
Who mainlv looks after the care of vour ulcer ? GP 1
CHN 2
Self 3
Other (Specify 4
________________ L_
prevcare
Your leg ulcer and its care has on your normal lifestyle? no effect 1 a
minimal effect 2 a moderate effect 3
a severe effect 4
a very severe effect 5
cldisrup
Now a few further questions about how your LEG ULCER affects your life? (p lease  
restrict your responses to how the LEG ULCER and ONLY the Leg Ulcer affects your life)
Does the ulcer affect your work or activity?
Mild - Does not affect work 1
Moderate - Affects work to a minor extent 2
Severe - Cannot work, or works with 3
___________ extreme difficulty_____________
callwork
Does the ulcer affect your leisure activities?
Mild - Does not affect activities 
Moderate - Affects activities to a 
minor extent
Severe - Affects activities to a 
severe extent
callleis
I f  response to questions 35 or 36 is severe then rate client mobility.
Mobility: Freely mobile 1
Mildly limited 2
Walks with difficulty 3 
Chairbound 4
Bedbound 5
callmob
(a) Has the nurse given you specific activities to be performed in relation to your leg ulcer?Yes
(If No go to question 39)
(b) What activities were they?
List activities?
1 ._____________________________
2._____________________________
3.
1
No
How often in the last 7 days have you performed 
these activities?
instruct
Percentage of activities recommended being performed?
(hrs/wk)
(hrs/wk)
(hrs/wk)
comply
(c) I felt able to perform these activities
If score of 1 or 2 which activities (tick list above) 
Explain why you cannot perform these
Never 1
Sometimes 2
Always 3 cliperef
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39 By res tin g  m y legs m y  u lcer is like ly  to  heal.
strong ly  d isag ree strong ly  ag ree c lresefl
1 2 3 4 5 6 7
40 By k eep in g  m y leg  firm ly  b an d ag ed  m y u lce r is like ly  to  heal.
a
strong ly  d isag ree  * strong ly  ag ree clresefa
1 2 3 4 5 6 7
41 B y reg u la rly  d re ss in g  m y w ound  m y leg  u lce r is like ly  to  heal.
s trong ly  d isag ree strong ly  ag ree c lr e seß
1 2 3 4 5 6 7
42 D o you  cu rren tly  sm oke? Y es 1
N o 2
I cu rren tly  sm oke m an u fac tu red  c ig a re tte s  a  day sm oke
g ram s "h an d -ro lled "c ig a re tte  tobacco p e r w eek
sm okeam t
c ig a rs  p e r  w eek
g ram s p ipe  tobacco  p e r  w eek
(Note 1 3 /4  ounce pounch o f  cigarette tobacco equals 50 grams)
43 D o you  take  an y  tab le ts /m ed ic in es? Y es 1
N o 2
tabs
( I f  N O  g o  to  question48 )
44 W h at m ed ica tio n s  do  you  tak e  (specify  w h ich /d o se  p e r day /w eek)?
(In terv iew er to c h e c k  m ed ic in e  cab inet)
45 D o you  tak e  an y  o f  th e  fo llow ing?
1. d iu re tic s  (f lu id  tab le ts) Y es 1 _
I f  yes no te  dose  a n d  frequency  p e r day(w eek)
N o 2 diur
2. stero ids Y es 1
N o 2 ster
I f  yes n o te  dose  a n d  frequency  p e r  day(w eek)
Now some statements about how you manage your treatment
I f  Yes resp o n se  to  d iu re tic s  th en
I feel th a t  tak in g  m y flu id  tab le ts  (d iu re tics) as o rd e red  c rea te s  no  d ifficu lties  fo r m e. 
s trong ly  d isag ree  strong ly  ag ree
1 2 3 4 5 6 7
clslfefa
B y ta k in g  th ese  f lu id  tab le ts  (d iu re tics  ) m y u lce r is m o re  like ly  to heal.
strong ly  d isag ree  s trong ly  ag ree
1 2 3 4  5 6 7
clresefb
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48
49
50
51
52
54
I feel I have no diffficulty in attending to my ulcer dressing when required.
strongly disagree strongly agree
1 2 3 4 5 6 7
clslfef2
I feel I have no difficulty in applying my stockings/bandages as suggested.
strongly disagree strongly agree
1 2 3 4 5 6 7
clslfeß
I feel that my physical condition allows me to exercise by walking.
strongly disagree strongly agree
1 2 3 4 5 6 7
clslfef4
I feel I have difficulty in positioning my legs as recommended.
strongly disagree strongly agree
1 2 3 4 5 6 7
clslfef5
(recode 7 = 1)
Are there any special dressings or bandages that vou have to buv (that the nurse cannot supplv) 
for your leg ulcer care (per week requirements)? (describe the products) selfefD
How long has your "permanent nurse" been treating vou? /
(wks/months)
weeks
treatime
The position your legs are in during an average day may be of importance to ulcer 
healing. So the following are questions asking you about your activities on any average 
day.________________________________________________________________
How many hours or parts of hours would you spend in the following activities on an average
imday? (Show card)
Activities
Reading, watching TV or 
listening to the radio
Sleeping
Outdoor activities such as 
walking to shops or in yard
Domestic activities such as 
cleaning or cooking
Personal activities such as 
washing, grooming or dressing
Eating, drinking or smoking
Specify other activity
1 2 
Hours per day
4 5
Position
elev
horiz
depen
walking
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Next are some questions about the support that is available to you.
56
57
58
59
60
61
62
63
People som etim es look to others for com panionship, assistance, or o ther types o f support. How 
often is each o f the following kinds o f support available to you if you need it? Does the nurse 
contribute in this area o f support?
Someone to help you if  you were confined to bed (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f the tim e 4 4
None o f the tim e 5 5
s s c l
ssn l
Someone you can count on to listen to you w hen you need to talk  (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f the tim e 4 4
None o f the tim e 5 5
ssc2
ssn2
Someone to give you good advice about a crisis (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f the tim e 4 4
N one o f the tim e 5 5
ssc3
ssn3
Someone to take you to the doctor if  you needed it (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f the tim e 4 4
N one o f  the tim e 5 5
ssc4
ssn4
Someone to give you inform ation to help you understand a situation (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f the tim e 4 4
N one o f  the tim e 5 5
ssc5
ssn5
Someone to confide in  or talk to about yourself o r your problem s (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f  the tim e 4 4
N one o f  the tim e 5 5
ssc6
ssn6
Someone to prepare your m eals if  you were unable to do it yourself (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f  the tim e 4 4
N one o f  the tim e 5 5
ssc7
ssn7
Someone whose advice you really w ant (nurse)
All o f the tim e 1 1
M ost o f the tim e 2 2
Some o f the tim e 3 3
A little o f  the tim e 4 4
None o f  the tim e 5 5
ssc8
ssn8
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64
65
66
67
68
69
70
S om eone to  h e lp  w ith  daily  cho res  i f  you w ere sick  (nu rse)
A ll o f  th e  tim e  1 1
M ost o f  the  tim e 2 2
Som e o f  the  tim e  3 3
A  little  o f  the  tim e  4 4
N one o f  the  tim e  5 5
ssc9
ssn9
Som eone to  share  your m ost p riva te  w orries  an d  fears  w ith  (nu rse)
A ll o f  the  tim e  1 1
M ost o f  th e  tim e  2 2
Som e o f  th e  tim e  3 3
A  little  o f  the  tim e  4 4
N one  o f  the  tim e  5 5
ssclO
ssnlO
S om eone to  tu rn  to  fo r suggestions abou t how  to  d ea l w ith  a  p ersona l p rob lem
(nu rse)
A ll o f  the  tim e  1 1
M ost o f  th e  tim e  2 2
Som e o f  th e  tim e  3 3
A  little  o f  the  tim e  4 4
N o n e  o f  the  tim e  5 5
s s c l  1
s s n l l
I w ou ld  like  to  kn o w  w h a t w as y o u r m a in  p a id  jo b  d u rin g  w o rk in g  life?  ( fo r ex am p le  acco u n t 
c lerk , fa st foods cook, 1st c lass  w elder, coal m in e r e tc .). I f  th e re  w as m ore  th a n  one  M A IN  
job , w h a t w as the  la s t one?  ( I f  H O U S E W IF E  w rite  th a t)
O ccu p a tio n
asosub
W h at w ere th e  m a in  ta sk s o r du ties  perfo rm ed  in  y o u r m a in  occupa tion?
(describe  fu lly  in  o rd e r o f  im portance . F o r ex am p le  reco rd in g /p ay in g  acco u n ts ,cook ing  
h am b u rg ers  an d  ch ip s, o p e ra tin g  p las tic  ex tru d in g  m ach in e , e tc .)
T asks:
A s k  w om en  o n ly  T H IS  Q uestion  N o t a p p lica b le  9
I f  you  a re  now  a w idow  o r d ivorcee, w h a t w as you r h u sb an d 's  m a in  jo b ?
O ccupation
W h at w ere  th e  m a in  ta sk s o r d u tie s  perfo rm ed  in  y o u r h u sb an d 's  m a in  occupa tion?  
(describe  fu lly  in  o rd e r o f  im portance . F o r ex am p le  reco rd in g /p ay in g acco u n ts ,co o k in g  
h am b u rg ers  an d  ch ip s, o p e ra tin g  p las tic  e x tru d in g  m ach in e , e tc .)
T asks:
asospous
W h ich  o f  th ese  best describes y o u r h o u sin g  s itu a tio n ?
O w n  y o u r h o m e no t p ay in g  a  m o rtg ag e  1
O w n  y o u r h o m e b u t p ay in g  o ff  a  m o rtag e  2
R en tin g  pu b lic  h o u rs in g  3
R en tin g  o n  p riv a te  ren ta l m a rk e t 4
L iv in g  w ith  fam ily  5
O th e r  (Specify  6
____________________ L .
house
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Now I would like you to think about how your leg ulcer and ONLY your leg ulcer affects 
your day to day activities._______________________________________________ _______
71 On average during the past seven days how much assistance have you had walking inside? 
Assistance 1 = independent, 2 = uses devices, 3 -  uses human assistance, 4 = uses devices & 
human assistance, 5 =  unable or unsafe to do the acitivity
On average during the past seven days how much difficulty have you had walking inside? 
Difficulty 1 = No difficulty, 2 = mild difficulty, 3 = moderate difficulty, 4 = severe 
difficulty
On average during the past seven days how much pain have you had walking inside ? 
Pain 1 = No pain, 2 = mild pain, 3 = moderate pain, 4 =  severe pain
Walking inside
Assistance Difficulty Pain
Climbing up stairs 
Rising from a chair
Putting on pants 
Buttoning a shirt/blouse 
Washing all parts of the body 
Putting on a shirt/blouse
Performing your job 
Driving a car
Attending meetings/appointments 
visiting with friends
Interview completed ___
total time ___
mobass
mobdiff
mobpain
perass
perdiff
perpain
socass
socdiff
socpain
totfunc
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Researchers data sheet for physiological measures
Visit 1 Visit 2
72
73
74
75
76
77
78
Start time
startiml startim2
Date /  /
datel
Brief sketch of ulcer
LEFT BIGHT
lateral m edal m edal lateral
Brachial _  m m  H g  
brach 1
DP/PT/PER _  m m  H g  
dtptperl
A.S.P.l.
asp il
Venous Skin Changes Scale
absent mild moderate severe
Pigmentation 0 1 2  3
Presence of
eczema 0 1 2  3
Liposclerosis 0 1 2  3
Panniculitis 0 1 2  3
Pretence of pitting oedema 1 yes 0 no
Comments
venskin l venskin2
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79
80
81
82
Oedema Scale
0 no evidence of swelling
1 mild or minimal swelling
2 moderate swelling of limb
3 severe swelling of the limb 
(describe the state of the limb swelling)
o ed l oed2
Leg circumferiometry
Affected Limb (R/L)
MM (Above Medial Malleolus)
MP (Middle Point Between)
BK (Below Knee Joint)
Unaffected Limb (R/L)
MM (Above Medial Malleolus)
MP (Middle Point Between)
BK (Below Knee Joint)
cm
alcm m l
cm
alcm pl
cm
alcbkl
cm
ulcm m l
_  cm  
ulcm pl
_  cm  
ulcbkl
Wound Characteristics 
Wound score
1 Black (Necrotic tissue)
2 Yellow (Exudate/yellow necrosis only)
3 Red (New capilliaries,revascularization 
present)
4 Pink (New tissue)
w ndcharl wndchar2
Bandage compression
MM (5cm above the medial malleolus)
BK (5cm below the jo in t line o f the knee)
m m Hg
cm pm m l
m m Hg
cm pbkl
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83 Stereophotogrammetry (coded after measurement) 
Area 
Volume
Grading of leg ulcer 1
2
4
5
Healing 1
Not healing 2
m m ^
stareal
m m ^
starea2
mm3
stv o ll
mm3
stvol2
ulgradel ulgrade2
h ea ll heal2
Finish Time —  • — —  • —
Total time measurements _  minutes _  minutes
House Observations
Temperature of house.
Cold 1
Warm/comfortable 2
Hot 3
houstem p
Openness o f passages in rooms and house.
Clear passage throughout house without obstacles 1
Frequent obstacles throughout house 2
housopen
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Appendix I
Cross-tabulations and Chi-square 
analysis of Confounding Factors in 
Healing_____________________
Healing Group by Age Group
Count 11 Age GroupRow Pet 1lCol Pet 11 Row
Tot Pet 11 < 75 ! > 75 Total-+-------- +-11 20 ; 50 7011 28.6 ; 71.4 50.4
Healers 11 44.4 ! 53.211 14.4 ! 36.0+ -------- +-11 25 : 44 6911 36.2 ! 63.8 49.6
Non-healers 11 55.6 ! 46.811 18.0 ! 31.7+- f-
Column 45 94 139
Total 32.4 67.6 100.0
Chi-Square Value DF Significance
Pearson .93139 1 .33450
Continuity Correction .61435 1 .43315
Likelihood Ratio .93275 1 .33415
Mantel-Haenszel test for .92469 1 .33625
linear association
Minimum Expected Frequency - 22.338
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Healing Group by Gender
Count 11 Gender
Row Pet 11
Col Pet 11 Row
Tot Pet 11 male ! female Total
+-■ — +--------11 26 : 44 7011 37.1 : 62.9 50.0
Healers l1 48.1 i 51.211 18.6 ! 31.4
+- — +--------11 28 : 42 7011 40.0 1 60.0 50.0
Non-healers 11 51.9 I 48.811 20.0 ; 30.0
+- ----------- +
Column 54 86 140
Total 38.6 61.4 100.0
Chi-Square Value DF Significance
Pearson 12059 1 .72840
Continuity Correction .03015 1 .86216
Likelihood Ratio 12061 1 .72838
Mantel-Haenszel test for .11972 1 .72933
linear association
Minimum Expected Frequency - 27.000
Healing Group by Occupation
Count 
Row Pet 
Col Pet 
Tot Pet
ASOOVER
higher I lower 
status!status
----- +------
33! 37
Row
Total
11 47.1! 52.9! 50.7
Healers ! 62.3! 43.5!
I
1 23.9! 26.8!
+- ---- +------ !11 20! 48! 68
11 29.4! 70.6! 49.3
Non-healers ! 37.7! 56.5!
11 14.5! 34.8!
+-
Column 53 85 138
Total 38.4 61.6 100.0
Chi-Square Value DF Significance
Pearson 4.58419 1 .03227
Continuity Correction 3.86528 1 .04930
Likelihood Ratio 4.61999 1 .03160
Mantel-Haenszel test for 4.55097 1 .03290
linear association
Minimum Expected Frequency - 26.116
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Healing Group by Health Rating
Count ! Health Rating 
Row Pet Ipoor excellent
Col Pet ! Row
Tot Pet ! ! ! Total-------+------- +------- ;
! 26 ! 43 ! 69
! 37.7 i 62.3 ! 50.4
Healers j 46.4 ! 53.1 !
! 19.0 ! 31.4 !
+-------- +--------j
: 30 ! 38 ! 68
! 44.1 ! 55.9 ! 49.6
Non-healers ! 53.6 ! 46.9 !
! 21.9 ! 27.7 :
+--------------- +
Column 56 81 137
Total 40.9 59.1 100.0
Chi-Square Value DF
Pearson .58709 1 
Continuity Correction .35096 1 
Likelihood Ratio .58749 1 
Mantel-Haenszel test for .58280 1 
linear association
Minimum Expected Frequency - 27.796
Significance
.44355
.55357
.44339
.44522
Healing Group by Cognition
Count ! Cognition
Row Pet ! mild I moderate 
Col Pet ! or no I or severe 
Tot Pet impair impair-------+------- +------- !
! 67 ! 2 !
! 97.1 ; 2.9 !
Healars ! 51.1 ! 28.6 !
j 48.6 ! 1.4 !
+-------+------- ;
! 64 ! 5 :
! 92.8 ! 7.2 !
Non-healers | 48.9 ! 71.4 !
! 46.4 ! 3.6 j
Row
Total
69
50.0
69
50.0
+ +
Column 131 7 138
Total 94.9 5.1 100.0
Chi-Square Value DF Significance
Pearson 1.35442 1
Continuity Correction .60196 1
Likelihood Ratio 1.39700 1
Mantel-Haenszel test for 1.34460 1
linear association 
Fisher's Exact Test:
One-Tail
Two-Tail
.24451
.43783
.23723
.24622
.22044
.44088
Minimum Expected Frequency - 3.500
Cells with Expected Frequency < 5 - 2 OF 4 ( 50.0%)
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Healing Group by Smoking
Count ! Smoking
Row Pet !
Col Pet ! Row
Tot Pet ! no 11 yes Total------- +-ll 62 l1 7 69I 89.9 l 10.1 49.6
Healers j 53.0 11 31.81 44.6 1 5.0
+- --+—1 55 1 15 701 78.6 l 21.4 50.4
Non-healers ! 47.0 1l 68.21 39.6 1 10.8
+- ------ +
Column 117 22 139
Total 84.2 15.8 100.0
Chi-Square Value DF Significance
Pearson 3.32087 1 .06841Continuity Correction 2.52790 1 .11185Likelihood Ratio 3.38871 1 .06564
Mantel-Haenszel test for 3.29698 1 .06941
linear association
Minimum Expected Frequency - 10.921
Healing Group by Ulcer Duration
Count ! Duration
Row Pet !
Col Pet ! Row
Tot Pet ! <10 1 >11 Total------- +- — +_.11 32 1 34 6611 48.5 1 51.5 49.3Healers ! 50.8 11 47.911 23.9 11 25.4+- — +_.11 31 1 37 6811 45.6 1 54.4 50.7Non-healers j 49.2 1 52.111 23.1 1 27.6+- f
Column 63 71 134
Total 47.0 53.0 100.0
Chi-Square Value DF Significance
Pearson 11281 1 .73697
Continuity Correction .02649 1 .87070
Likelihood Ratio 11282 1 .73696
Mantel-Haenszel test for .11197 1 .73792
linear association
Minimum Expected Frequency - 31.030
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Healing Group by Atherosclerosis
Count ! Atherosclerosis
Row Pet !
Col Pet ! Row
Tot Pet ! no ! yesl Total------ + _ ------ +--11 54 ! 16 70l1 77.1 ; 22.9 50.0
Healers ! 51.4 ! 45.711 38.6 ! 11.4
+------- +—11 si : 19 7011 72.9 ! 27.1 50.0
Non-healers ! 48.6 : 54.311 36.4 ! 13.6
+- ----- +
Column 105 35 140
Total 75.0 25.0 100.0
Chi-Square Value DF Significance
Pearson .34286 1 .55818
Continuity Correction . 15238 1 .69627
Likelihood Ratio .34319 1 .55799
Mantel-Haenszel test for .34041 1 .55959
linear association
Minimum Expected Frequency - 17.500
Healing Group by Clots
Count !
Row Pet ! yes no
Col Pet : Row
Tot Pet j 1 Total
------- +- --+-------
I1 12 ! 58 7011 17.1 ! 82.9 50.0
Healers | 38.7 ! 53.211 8.6 ! 41.4
+- --+-------11 19 : si 7011 27.1 : 72.9 50.0
Non-healers ! 61.3 : 46.811 13.6 ! 36.4
+- ----------+
Column 31 109 140
Total 22.1 77.9 100.0
Chi-Square Value DF Significance
Pearson 2 03019 1 . 15420
Continuity Correction 1 49157 1 .22197
Likelihood Ratio 2 04421 1 . 15279
Mantel-Haenszel test for 2 01569 1 . 15568
linear association
Minimum Expected Frequency - 15.500
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Healing Group by Diabetes Mellitus
Count !
Row Pet ! Diabetes
Col Pet ! Row
Tot Pet ! no ! yes Total-------+ _ -+-------1l 58 l 12 7011 82.9 ! 17.1 50.0
Healers ! 47.5 ! 66.711 41.4 ! 8.6+- _ +-------11 64 : 6 701l 91.4 ! 8.6 50.0Non-healers ! 52.5 ! 33.311 45.7 ! 4.3+- --------- +
Column 122 18 140
Total 87.1 12.9 100.0
Chi-Square Value DF Significance
Pearson 2.29508 1 .12978
Continuity Correction 1.59381 1 .20678
Likelihood Ratio 2.33398 1 .12658
Mantel-Haenszel test for 2.27869 1 .13116
linear association
Minimum Expected Frequency 9.000
Healing Group by Heart Problems
Count 11 Heart problemsRow Pet 11Col Pet 11 Row
Tot Pet X1 no X1 yes Total-+- --+-11 49 1 21 7011 70.0 1 30.0 50.0Healers 11 49.0 11 52.511 35.0 1 15.0+ - — +-11 51 11 19 7011 72.9 11 27.1 50.0Non-healers 11 51.0 1 47.511 36.4 1 13.6+- ------- +
Column 100 40 140
Total 71.4 28.6 100.0
Chi-Square Value DF Signif icanc
Pearson .14000 1 .70828
Continuity Correction .03500 1 .85160
Likelihood Ratio .14004 1 .70824
Mantel-Haenszel test for .13900 1 .70928
linear association
Minimum Expected Frequency - 20.000
183
Healing Group by Hypertension
Count ! Hypertension
Row Pet !
Col Pet ! Row
Tot Pet ! no ! yes Total------- +------- + _ll 39 ! 31 701l 55.7 i 44.3 50.0
Healers ! 46.4 ! 55.411 27.9 ! 22.1+-------- +-1l 45 ! 25 7011 64.3 ! 35.7 50.0Non-healers ! 53.6 ! 44.611 32.1 ! 17.9+- 1-
Column 84 56 140
Total 60.0 40.0 100.0
Chi-Square Value DF Significanc
Pearson 1.07143 1 .30062
Continuity Correction .74405 1 .38837
Likelihood Ratio 1.07302 1 .30026
Mantel-Haenszel test for 1.06378 1 .30236
linear association
Minimum Expected Frequency - 28.000
Healing Group by Asthma or other lung problems
Count 
Row Pet
lung problems
Col Pet ! Row
Tot Pet ! yes i no Total
-------+------- +------- ;
! 17 ! 53 ! 70
! 24.3 ! 75.7 ! 50.0
Healers ! 60.7 ! 47.3 !
! 12.1 ! 37.9 !
+ ----------+ ---------- !
! 11 ! 59 ! 70
! 15.7 ! 84.3 ! 50.0
Non-healers ! 39.3 ! 52.7
! 7.9 ! 42.1 !
+ ----------------------+
Column 28 112 140
Total 20.0 80.0 100.0
Chi-Square Value DF
Pearson 1.60714 1 
Continuity Correction 1.11607 1 
Likelihood Ratio 1.61733 1 
Mantel-Haenszel test for 1.59566 1 
linear association
Minimum Expected Frequency - 14.000
Significance
.20489
.29077
.20346
.20652
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Healing Group by Neurological Problems
Count 11 Neuro problems
Row Pet 11Col Pet 11 Row
Tot Pet 11 no 11 yes Total-+- -+--11 61 1 9 7011 87.1 11 12.9 50.0Healers 11 53.5 11 34.611 43.6 1 6.4+- -+--11 53 1 17 7011 75.7 11 24.3 50.0Non-healers 11 46.5 1 65.411 37.9 1 12.1+- l-
Column 114 26 140
Total 81.4 18.6 100.0
Chi-Square Value DF Significance
Pearson 3 02294 1 .08209
Continuity Correction 2 31444 1 .12818
Likelihood Ratio 3 06379 1 .08005
Mantel-Haenszel test for 3 00135 1 .08320
linear association
Minimum Expected Frequency - 13.000
Healing Group by Osteoarthritis
Count 
Row Pet
Osteoarthritis
Col Pet ! Row
Tot Pet 1 no t yes Total-------+ _ -+--11 28 1 42 7011 40.0 1 60.0 50.0Healers ! 48.3 1 51.211 20.0 1 30.0+- -+--11 30 1 40 7011 42.9 1 57.1 50.0Non-healers ! 51.7 1 48.811 21.4 1 28.6+- 1-
Column 58 82 140
Total 41.4 58.6 100.0
Chi-Square Value DF Significance
Pearson 11775 1 .73149
Continuity Correction 02944 1 .86378
Likelihood Ratio 11776 1 .73148
Mantel-Haenszel test for 11690 1 .73242
linear association
Minimum Expected Frequency - 29.000
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Healing Group by Rheumatoid Arthritis
Count Rheumatoid
Row Pet ! Arthritis
Col Pet : Row
Tot Pet ! no ! yes Total-------+_. _ + -------
1
l 64 ! 6 70
1
1 91.4 ! 8.6 50.0
Healers ! 50.8 ! 42.9
1
1 45.7 ! 4.3
+- -+-------
1
1 62 ! 8 70
1
1 88.6 ! 11.4 50.0
Non-healers ! 49.2 ! 57.1
1
1 44.3 ! 5.7+- 1-
Column 126 14 140
Total 90.0 10.0 100.0
Chi-Square Value DF Significanc
Pearson 31746 1 .57314
Continuity Correction 07937 1 .77816
Likelihood Ratio 31845 1 .57254
Mantel-Haenszel test for 31519 1 .57451
linear association
Minimum Expected Frequency 7.000
Healing Group by Taking Aspirin
Count 
Row Pet taking Aspirin
Col Pet ! Row
Tot Pet 1 no 1 yes Total------- + _ -+-<------
1
1 59 : ii 70
1
1 84.3 ! 15.7 50.0
Healers ! 47.6 ! 68.8
1
1 42.1 ! 7.9
+- -+-------
1
1 65 : 5 70
1
1 92.9 : 7.i 50.0
Non-healers ! 52.4 ! 31.3
1
1 46.4 ! 3.6
+-
Column 124 16 140
Total 88.6 11.4 100.0
Chi-Square Value DF Significance
Pearson 2.54032 1 .11097
Continuity Correction 1.76411 1 .18411
Likelihood Ratio 2.59637 1 .10711
Mantel-Haenszel test for 2.52218 1 .11226
linear association
Minimum Expected Frequency 8.000
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Healing Group by Diuretics
Count ! Diuretics
Row Pet !
Col Pet ! Row
Tot Pet ! no ! yes ! Total-------+------- +------- ;
I 29 ! 41 ! 70
! 41.4 ! 58.6 ! 50.0
Healers ! 42.0 ! 57.7 !
! 20.7 ! 29.3 !
+ ------- + ------- ;
: 40 ! 30 ; 70
! 57.1 ! 42.9 ! 50.0
Non-healers ! 58.0 ! 42.3 !
! 28.6 ! 21.4 !
+ ----------------------+
Column 69 71 140
Total 49.3 50.7 100.0
Chi-Square Value DF Significance
Pearson 3.45785 1 
Continuity Correction 2.85773 1 
Likelihood Ratio 3.47223 1 
Mantel-Haenszel test for 3.43315 1 
linear association
.06295
.09094
.06241
.06390
Minimum Expected Frequency - 34.500
Healing Group by Non-steroidal Inflammatory Drugs
Count ! NSAIDS
Row Pet !
Col Pet j Row
Tot Pet 1 .00', 1.001 Total------ +-------+------ I
1 54 1 16 1 70
1 77.1 1 22.9 1 50.0
Healers 1 49.1 1 53.3 1
1 38.6 1 11.4 1
+ ------- +------- ;
1 56 1 14 1 70
1 80.0 1 20.0 1 50.0
Non-healers j 50.9 1 46.7 1
1 40.0 1 10.0 1
+--------------- +
Column 110 30 140
Total 78.6 21.4 100.0
Chi-Square Value DF Significance
Pearson .16970 1 .68038 
Continuity Correction .04242 1 .83681 
Likelihood Ratio .16980 1 .68029 
Mantel-Haenszel test for .16848 1 .68146 
linear association
Minimum Expected Frequency - 15.000
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Healing Group by Taking Antibiotics
Count 
Row Pet
taking antibotics
Col Pet ! Row
Tot Pet ! no 11 yes Total
------- +- - + —1l 62 1 8 70
1
1 88.6 1 11.4 50.0
Healers ! 51.2 11 42.1
I
1 44.3 11 5.7
+- -+--
1
1 59 ; 11 70
1l 84.3 i 15.7 50.0
Non-healers ! 48.8 i 57.9
1
1 42.1 i 7.9
+- ----- +
Column 121 19 140
Total 86.4 13.6 100.0
Chi-Square Value DF Significance
Pearson 54806 1 .45911
Continuity Correction 24358 1 .62163
Likelihood Ratio 55006 1 .45829
Mantel-Haenszel test for 54415 1 .46072
linear association
Minimum Expected Frequency - 9.500
Healing Group by House Ownership
Count j House
Row Pet j
Col Pet ! Row
Tot Pet ; rents owns Total-------+ _ _ + -------
11 18 : s i 6911 26.1 ; 73.9 50.0
Healers ! 43.9 ! 52.611 13.0 : 37.0
+- - +- - - - - - - -11 23 ! 46 6911 33.3 ! 66.7 50.0
Non-healers j 56.1 ! 47.411 16.7 ! 33.3
+- f
Column 41 97 138
Total 29.7 70.3 100.0
Chi-Square Value DF Significanc
Pearson 86749 1 .35165
Continuity Correction .55519 1 .45620
Likelihood Ratio 86912 1 .35120
Mantel-Haenszel test for .86120 1 .35340
linear association
Minimum Expected Frequency 20.500
18S
Healing Group by Actual Temperature
Count 11 TemperatureRow Pet 11Col Pet 11 RowTot Pet 11 <15 115-20 ! >20 Total
11 27| 23! 13 6311 42.9! 36.5! 20.6 51.2Healers 11 45.8! 53.5! 61.911 22.0! 18.7! 10.6
11 32! 20! 8 6011 53.3! 33.3! 13.3 48.8Non-healers 11 54.2! 46.5! 38.111 26.0! 16.3! 6.5+- ---- +
Column 59 43 21 123
Total 48.0 35.0 17.1 100.0
Chi-Square Value DF
Pearson 1.75138 2
Likelihood Ratio 1.76252 2
Mantel-Haenszel test for 1.73594 1
linear association
Minimum Expected Frequency - 10.244
Significance
.41657
.41426
.18765
Healing Group by Openness of Passageways
Count 
Row Pet 
Col Pet 
Tot Pet
Healers
Passageways
Row
clear! obst.| _ \ Total
55 ! 15! 70
78.6! 21.4 ! 50.0
48.2 ! 57.7!
39.3 ; 10.7 !-----+- 111 59! 11!11 84.3! 15.7!Non-healers ! 51.8 ! 42.3!11 42.1! 7.9!+- ---- +
Column 114 26
Total 81.4 18.6
70
50.0
140
100.0
Chi-Square Value DF Significanc
Pearson .75574 1 .38467
Continuity Correction .42510 1 .51440
Likelihood Ratio .75822 1 .38389
Mantel-Haenszel test for .75034 1 .38637
linear association
Minimum Expected Frequency - 13.000
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Appendix J
Normal Probability Plots of the 
Standardised Residuals-All Healing 
Models
1.0
.75
E x p ec te d
.25 .5 .75 1.0
Normal Probability Plot of Standardised Residuals—Venous Disease Model (All 
Variables)
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